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INTRODUCTION. 


The Monruty Wearner Review for March, 1905, is based 
on data from about 3583 stations, classified as follows: 

Weather Bureau stations, regular, telegraph, and mail, 176; 
West Indian Service, cable and mail, 4; River and Flood 
Service, regular 52, special river and rainfall, 363, special rain- 
fall only, 98; cooperative observers, domestic and foreign, 2565; 
total Weather Bureau Service, 3258; Canadian Meteorological 
Service, by telegraph and mail, 33; Meteorological Service of 
the Azores, by cable, 2; Meteorological Office, London, by 
cable, 8; Mexican Telegraph Company, by cable, 3; Army 
Post Hospital reports, 18; United States Life-Saving Service, 
9; Southern Pacific Company, 96; Hawaiian Meteorological 
Service, 1; Jamaica Weather Service, 130; Costa Rican Meteor- 
ological Service, 25. Total, 3583. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Sefior Manuel E. Pastrana, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-General of 
Mexican Telegraphs; Capt. S. I. Kimball, Superintendent of 
the United States Life-Saving Service; Lieut. Commander 
H. M. Hodges, Hydrographer, United States Navy; H. Pit- 
tier, Director of the Physico-Geographic Institute, San José, 
Costa Rica; Commandant Francisco 8. Chaves, Director of the 
Meteorological Service of the Azores, Ponta Delgada, St. 
Michaels, Azores; W. N. Shaw, Esq., Secretary, Meteorological 
Office, London; H. H. Cousins, Chemist, in charge of the 
Jamaica Weather Office; and Sefior Enrique A. Del Monte, 
Director of the Meteorological Service of the Republic of 
Cuba, 


Attention is called to the fact that at regular Weather 
Bureau stations all data intended for the Central Office at 
Washington are recorded on seventy-fifth meridian or eastern 
standard time, except that hourly records of wind velocity 
and direction, temperature, and sunshine are entered on the 
respective local standards of time. As far as practicable, 
only the seventy-fifth meridian standard of time, which is 
exactly five hours behind Greenwich time, is used in the text 
of the Review. The standards used by the public in the 
United States and Canada and by the cooperative observers 
are believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10° 30" west of Greenwich. The Costa Rican standard me- 
ridian is that of San José, 5" 36™ west of Greenwich. Records 
of miscellaneous phenomena that are reported occasionally in 
other standards of time by cooperative observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern standard; otherwise, the local standard is mentioned. 

Barometric pressures, whether “station pressures” or “ sea- 
level pressures,” are now reduced to standard gravity, so 
that they express pressure in a standard system of absolute 
measures. 

Since December, 1904, the Weather Bureau has received an 
average of about 1700 reports from as many observers and 
vessels, giving international simultaneous ovservations over 
the Atlantic and Pacific oceans at 12 noon, Greenwich time, 
or 7 a. m., seventy-fifth meridian time. These are charted, 
and, with the corresponding land observations, will form the 
framework for daily weather charts of the globe. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


Barometric pressures were prevailingly low over the eastern 
part of the North Atlantic Ocean, and the severest storm of 
the month in that region visited the British coasts from the 
13th to 15th. In the vicinity of the Azores pressures were 
high during the first decade of March, and were relatively 
high from the 19th to 21st and on the 31st. During the sec- 
ond and the greater part of the third decade, low pressures 
over the Azores attended the passage of storms, in several 
instances severe, in the higher latitudes of the ocean. Near 
the American coast the passage eastward of barometric depres- 
sions caused a rather regular alternation of high and low 
pressures. 

In the United States March was a mild month, and over a 
great part of the interior of the country east of the Rocky 
Mountains the monthly average temperature was 3° to 12° 
above the normal. The excessive rains in Arizona and south- 
ern California, where two to three inches more than the 
monthly average precipitation fell, were a notable feature of 
the month. Farming operations were retarded in that region, 
and floods, largely from melting snow, caused serious wash- 
outs. 

The month opened with a heavy snowstorm for the season 
over a small area of the Middle Atlantic States, the greatest 
depth, three inches, being measured at Washington, D. C. 
From the 4th to 10th a rainstorm advanced from the Middle 


12——-1 


West and Southwest to the Atlantic coast. Heavy rains and 
high winds set in over California and Arizona on the 12th 
and continued in that section during the 13th. The Pacific 
rain area extended eastward over Texas from the 14th to the 
17th, and reached the Atlantic coast on the 19th where it 
continued through the 21st, attended by freshets in rivers 
and streams of the central, southern, and eastern districts, 
descriptions of which are given under the heading Rivers and 
Floods. 

The Atlantic and Gulf coasts were not visited by wind- 
storms of notable severity. Gales of moderate strength oc- 
curred on the north Atlantic coast on the 21st and 22d, and 
on the upper Lakes on the 3d, 19th, and during the night of 
the 25th. Unusually severe gales prevailed along the Pacitic 
coast on the 12th, and on the north Pacific coast during the 
early part of the 13th, and on the 20th, 23d, and 25th. 

The occurrence of damaging frost was not noted in Florida 
or along the Gulf coast. Frost warnings were issued for the 
interior of California on the 29th and 30th. 

NEW ENGLAND FORECAST DISTRICT. 

The only storm of consequence was that of the 21st and 22d, 
during which a fierce northeaster prevailed along the entire 
coast. Incoming steamers and sailing vessels reported high 
seas and head winds, while from along the shore came reports 
of minor disasters. Out of a fleet of sixteen fishing vessels at 
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Provincetown, Mass., fourteen were driven ashore on the 
northwest side of the harbor by the ice field under the force 
of the high winds. With the high spring tides and timely 
assistance of the revenue cutter Algonquin and the tug Jeter 
B. Bradley the stranded vessels were floated without great 
damage. Ample and timely warnings of the approach of the 
storm were issued.—J. W. Smith, District Forecaster. 
WEST GULF FORECAST DISTRICT. 

No marked disturbance passed over this district during 
March. Brisk to high winds, for which warnings were issued, 
occurred along the Texas coast on a few dates. Frost, for 
which warnings were issued, occurred over the northwestern 
portion of the district on the 28th and 29th.—/. M. Cline, Dis- 
trict Forecaster. 

CENTRAL FORECAST DISTRICT. 

March was remarkable for the abnormally high temperatures 
that prevailed during nearly the entire month, there being 
but two or three days when freezing temperature occurred, 
and about an equal number when the temperature was but 
slightly above normal. There were no severe storms during 
the month, and no cold-wave or special warnings were issued. 
There were only four rain periods—7th to 9th; 17th to 19th; 
20th and 21st, and the 29th.—/. J. Walz, District Forecaster. 

NORTH-CENTRAL FORECAST DISTRICT. 

The temperature continued moderate with only slight inter- 
ruption, and consequently no general cold-wave warning was 
issued. The only severe storm which passed over the district 
during the entire month was one which advanced from the 
Pacific over the middle Rockies, and reached the Lake region 
on the morning of the 3d. Advisory messages were sent in 
advance of the storm to all Lake transportation companies 
that maintained winter navigation. Advisory messages were 
also sent to open ports in advance of a few other storms of 
less importance. The wind movement was far below the 
March average, and no accidents or wrecks were reported on 
Lake Michigan.—H. J. Cox, Professor and District Forecaster. 

ROCKY MOUNTAIN FORECAST DISTRICT. 

There was a notable absence of cold waves, and practically 
no low temperatures occurred in the district during the month. 
Cloudy weather was a feature with an excess of precipitation 
in Colorado, Utah, Arizona, and New Mexico. In Arizona the 
precipitation exceeded the previous record for March.—F. H. 
Brandenburg, District Forecaster. 

NORTH PACIFIC FORECAST DISTRICT. 

The month in the North Pacific States was mild and pleas- 
ant up to and including the 11th, when a period of stormy, 
disagreeable weather set in and continued almost without 
interruption until the close of the month. From the 18th to 
the 25th a succession of storms moved eastward near the Inter- 
national Boundary Line, each of which caused gales along the 
Oregon and Washington coasts, and, in one or two instances, 
severe squally winds in the interior districts. Unusually 
severe were the storms of the 20th, 23d, and 25th. At the 
mouth of the Columbia River the wind reached a maximum 
velocity of 78 miles an hour from the southeast on the morn- 
ing of the 20th, and on the 23d and 25th the maximum velocity 
at the North Head station was 72 miles from the southeast and 
south, respectively. At Tatoosh Island a gale of 60 miles an 
hour from the southwest occurred on the 25th. Storm warn- 
ings were displayed well in advance of all storms. 

Sharp frosts, injurious to early fruit and tender vegetation, 
occurred generally throughout the district on the morning of 
the 30th. Frost warnings were sent to all stations on the 
morning of the 29th.—A. B. Wollaber, Acting District Forecaster. 

SOUTH PACIFIC FORECAST DISTRICT. 

The month was one of unusually heavy rainfall in the south- 
ern part of the State. For a number of months back atten- 
tion has been called to the abnormal conditions prevailing in 
the southwestern portion of the United States. Unusual 
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rains, noticeable as far back as last August, have continued in 
Arizona, New Mexico, and southeastern California, and prob- 
ably in the northwestern states of Mexico. The forecaster 
has been aware of this abnormal condition; and forecasts of 
rain, showers, and thunderstorms have been made on every 
occasion when there was an indication of a depression over 
the Valley of the Colorado or the northern half of Lower 
California. The history of the season’s forecasting shows a 
good understanding of the abnormal condition. Emphasis is 
laid upon this because in southern California some attention 
has been given in the publie press to the claims of a so-called 
rain maker. This individual claimed to be able to make rain, 
using certain small evaporating pans and chemicals. Lately 
his claims have changed from “rain making” to “rain coax- 
ing”, and quite recently he has attempted forecasting the 
weather. His claims and work are not to be taken seriously, 
but the notoriety achieved illustrates how much is still to be 
done in the matter of educating the public in meteorology. 

On March 11 a depression of some depth and large area 
moved southward along the coast. Rain fell from San Diego 
to Eureka, with high southeast winds. At Point Reyes on 
March 12 the wind reached a maximum velocity of 90 miles; 
at the Farallons a maximum velocity of 75 miles was recorded. 
Southeast storm warnings were displayed in ample time. In 
all, this storm of March 12 was one of the severest of the 
season. The pressure at Eureka was as low as 2.18 inches. 

The entire second decade of the month was stormy. The 
rather unusual occurrence of storm warnings flying from San 
Diego to Eureka was noted on more than one occasion. 

On March 28 a storm of some severity appeared on the coast 
and several squalls of marked severity were reported in the 
San Francisco Bay district. On March 29 a cold-wave warn- 
ing was ordered for Winnemucca. The temperature fell 36° 
in twenty-four hours, reaching a minimum of 4°. Frost warn- 
ings were issued for the interior of California on March 2% 
and 30.—A. G@. McAdie, Professor and District Forecaster. 


RIVERS AND FLOODS. 


There was but one flood period during the month. It was 
due go the general rains and moderating temperature from 
the 19th to the 22d, inclusive, and the flood area extended 
from southern New England westward through the Hudson 
and Susquehanna watersheds into the Ohio River as far west 
as the mouth of the Big Sandy River. In the Pittsburg dis- 
trict the flood attained serious proportions. At Pittsburg 
the maximum stage reached was 29 feet, 7 feet above the 
danger line, on the 22d. A stage of about 31 feet had been 
anticipated, and its failure to materialize can doubtless be 
attributed to the deficient flood volume from the Mononga- 
hela, whose watershed had been practically denuded of snow. 

Warnings of this flood were first issued on the 15th, and 
frequently thereafter until all danger had passed. Warnings 
were also issued for points as far down as the mouth of the 
Big Sandy River, and stages above the danger line were re- 
corded as follows: Beaver Dam, Pa., 39.1 feet, 14.1 feet above; 
Wheeling, W. Va., 42.9 feet, 6.9 feet above; Parkersburg, W. Va., 
42.4 feet, 6.4 feet above; and Point Pleasant, W. Va., 44.1 feet, 
5.1 feet above. Below Point Pleasant there was a great rise, 
but no danger-line stages were reached, except between Mount 
Vernon and Evansville, Ind., where the flood volume was aug- 
mented by the rise out of the Green River. 

On Saturday, the 18th, the following general statement was 
telegraphed from the Central Office to stations in New York 
and eastern Pennsylvania: 

High temperatures, with coming rain, will cause general thaw to-night 
and Sunday. Advisable to make preparations for movement of ice with 
rising rivers. Colder Monday. 

The events of the next few days were in keeping with the 
forecast. Rains, with high temperatures, prevailed, and the 
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ice broke and moved out with rapidly-rising waters. Danger- 
line stages were passed in some places, particularly along the 
North and West Branches of the Susquehanna, but no damage 
of consequence was reported, except along the upper portion 
of the North Branch of the Susquehanna, where there was 
some flooding of bottom lands and cellars. 

There was also a rapid rise in the lower Connecticut River 
during the last few days of the month. At Hartford, on the 
31st, the stage of the river was 22 feet, 9 feet above the dan- 
ger line, and Commerce street, the lower end of State street, 
and portions of East Hartford were flooded. 

During the last week of the month opportunity was afforded 
for a very successful trial of the new river and flood service 
along the Grand River of Michigan. There was a moderate 
flood from the 25th to the 29th, inclusive, with a crest stage 
of about one foot above the danger line of eleven feet at Grand 
Rapids. Warnings of the flood were issued well in advance 
of its coming, and the new service was at once established in 
the popular confidence. 
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The ice had entirely disappeared from the rivers by the end 
of the month except in New England. Reports from all dis- 
tricts affected indicate that the ice passed out quietly, with 
very little gorging and resultant damage. No ice was seen at 
Cairo, either in the Mississippi or Ohio, after the 3d, and at 
Kansas City there was none after the 4th. Navigation on the 
Mississippi was resumed as far north as Dubuque by the 28th, 
while below St. Louis it began with the disappearance of the 
ice on the 3d. 

The highest and lowest water, mean stage, and monthly 
range at 291 river stations are given in Table VI. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. C. Frankenfield, Professor. 


CLIMATE AND OROP SERVICE. 


By Mr. James Berry, Chief of Climate and Crop Divison. 


The following summaries relating to the general weather 
and crop conditions during March are furnished by the di- 
rectors of the respective sections of the Climate and Crop 
Service of the Weather Bureau; they are based upon reports 
from cooperative observers and crop correspondents, of whom 
there are about 3300 and 14,000, respectively: 


Alabama.— Warm and favorable for work. Rainfall deficient, except 
in extreme southwest, where it was exeessive. Much upland corn 
planted, some up by close of month, when gardening was well advanced. 
Considerable cotton land prepared and a little cotton planted. Wheat 
improved. Fall oats proved a failure, though an increased acreage of 
spring oats did well. February freeze killed one-third of the peach buds, 
otherwise fruit prospect continued good, nearly all varieties in bloom by 
25th.—F. P. Chaffee. 

Arizona. -Excessive precipitation during the first two decades. Heavy 
snowfall in northern and high altitudes of southern section 8th to 20th, 
melted rapidly after the 23d, causing floods, which destroyed consider- 
able property. Weather favorable for farming operations last decade, 
except in northern counties, where the ground was too wet for plowing. 
First alfalfa cut on the 27th. Wheat and barley heading, thriving well. 
Stock fat. Ranges good. Feed and water plentiful. Desert lands covered 
with grass, weeds, and flowering plants two to five feet in height.— 
L. N. Jesunofsky. 

Arkansas.—The temperature was above normal and there was ample 
moisture. Considerable progress was made in spring plowing. Some 
corn and potatoes were planted, and oats sown, and in favored sections 
potatoes and oats were beginning to come up to good stands. Severe 
eold during the winter injured peach trees materially in the northern 
portion of the State; in other sections the injury was slight; other fruit 
trees wintered nicely. Apple, peach, and plum trees, and strawberries 
blossomed last of month.—Hdward Richards. 

California.— Abnormally high temperature prevailed during the first 
half of the month, and the precipitation was above the average, especially 
in the south, where phenomenal rains occurred. No material damage to 
crops resulted from the unusual heat and heavy rain, but severe frosts 
on the 30th and 31st caused slight injury to early deciduous fruits in 
some sections. In many places the fruit was too far advanced to be 
damaged by frost.__Alerander G. McAdie. 

Colorado..The weather was generally mild, with an abundance of 
moisture. Plowing was pushed in north-central and eastern counties, 
but in southern and western counties work was delayed by wetness of 
the soil. On an average one-half the area to be cultivated was ready, 
and seeding and planting under way. Except in the north-central and 
northeastern counties, the season was late. Wheat came through the 
winter in good condition. In parts of Custer, Delta, Mesa, and Garfield 
counties peach, apricot, and cherry trees were injured by the severe 
cold of February, but the extent of damage can not now be estimated.— 
FP. H. Brandenburg. 

Florida.—The month was warmer and wetter than the normal. Work 
was pushed to advantage, the bulk of the corn crop having been planted, 
and a goodly acreage to cotton. The stands were generally good. The 
vegetable crop was somewhat backward, owing to the cold of winter; 
shipments, however, began to increase during the last decade. Cane 
advanced very well. Citrus trees protected during the winter showed 
more bloom than trees not protected.—A. J. Mitchell. 

Georgia.— March weather was favorable to farming operations; tem- 
perature considerably above normal, freezing and killing frosts confined 


to northern section; rainfall far below normal, except in southern sec- 
tion, but’ generally sufficient for agricultural needs. Farmers behind 
with work in some sections. Corn planting was progressing over State 
last of month, nearing completion in south; cotton planting begun in 
northern, making satisfactory headway in southern half. Wheat, oats, 
and rye promising; oats irregular in some sections. Fruit crop generally 
excellent; peaches scarce in scattered sections.—dJ. B. Marbury. 

Idaho.—F¥irst half of month warm and bright; latter part much cooler, 
with frequent high winds, rains, and snows, and some sleet and hail. 
Fall sown grain, hay crops, fruit trees, and shrubs wintered in excellent 
condition. Farm work progressed rapidly during the month. A large 
acreage was prepared for sugar beets. Stock was in good condition; 
— cattle and sheep were turned out to summer ranges.—Kdward L. 

ells. 

Illinois.— The weather during the month was of marked clemency and 
very favorable for farming operations. Plowing and seeding, as com- 
pared with last year, were advanced three or four weeks. At the end of 
the month the sowing of oats in the central district was well under way 
or finished, and plowing was well advanced in other districts.. Wheat 
was exceptionally promising, the plant being vigorous and well stooled. 
Peaches showed great injury, but other fruits were mostly promising.— 

Yilliam G. Burns. 

Indiana.—The weather, especially during the latter half of the month, 
was exceptionally mild and favorable to farming interests. During the 
last week sowing oats, planting potatoes, and making gardens were in 
progress. Wheat was never in better condition or more promising at 
the last of March. Rye, clover, and meadows were also doing well. 
Budded peaches in some orchards were reported killed, but generally 
fruit of all kinds was alive.— W. 7. Blythe. 

lowa.— Except about a week in the second decade, March was phenome- 
nally warm. The ground thawed rapidly and the surface was generally 
dry enough for field work after the 20th. Spring wheat seeding was 
nearly completed and oats and barley seeding begun before April 1. 
Plowing sod ground for corn was in progress. Fall wheat, rye, and 
clover wintered well and grass was unusually green at the close of the 
month. Fruit buds showed no damage. Live stock was healthy.—John 


R. Sage. 

Kansas.—Wheat was in good condition and growing. Oat and barley 
sowing progressed, and oats, barley, and spring wheat were coming up. 
Alfalfa and tame grass were growing well; wild grass was starting. 
Potatoes were being planted, some coming up. Ground fine; plowing 
progressing. Corn planting begun. Apricots blooming in the south; 
peaches killed; apples safe. Farm work well advanced.—T. B. Jennings. 

Kentucky.—Season early; weather favorable, conditions unusually fa- 
vorable. Winter wheat looking well and never more promising, except 
in east portion. Tobacco beds sown and some plants coming up. Stock 
poor in some instances, but improving. Some scarcity of feed, but grass 
and pastures doing well. Oats being sown, potatoes planted, gardens 
begun, and plowing done for corn, but none planted. Fruit blooming 
and good prospects for crop, except that peaches were killed in some lo- 
calities.—F. J. Wale. 

Louisiana.— Moderate temperatures during the month were favorable 
for agricultural interests, but frequent rains interfered with farming 
operations. Very little land had been prepared for cotton. Corn plant- 
ing was pushed forward as rapidly as possible. In some places the bulk 
of the crop had been planted, while in others planting had barely com- 
menced. Some corn was planted in unbroken ground. Sugar cane plant- 
ing progressed slowly; seed cane was in good condition. Preparations for 


rice crop were well advanced. Truck gardens were growing rapidly. 
Strawberries were ripening.—J. M. Cline. 

Maryland and Delaware.—March temperatures were two degrees above 
and precipitation was slightly below normal. Thunderstorms occurred 
on the 19th, 24th, 26th, and 30th. Farm work was very backward. 
Plowing and planting were begun after much delay from wet ground and 
rains. Warm weather caused rapid growth. Wheat was much improv- 
ed; early sown was generally excellent, late sown thin. Grasses very 
good: Clover and some oats were seeded and early gardens were planted. 
Some peach buds were killed.— Oliver L. Fi 

Michigan.——March weather conditions were generally favorable to win- 
ter wheat and rye, which at the close of the month were in healthy and 
promising condition. Fruit buds were very promising; most trees were 
well budded and the buds had not been prematurely forced. Field work 
at the close of the month was just beginning in the southern counties. 
At the close of the month the snow and frost had almost entirely disap- 
peared in the lower peninsula and to a considerable extent in the upper.— 
C. F. Schneider. 

Minnesota.—A warm month, except from about the 9th to the 15th. 
The precipitation was generally below the normal. About the 14th snow 
covered the ground in northern, eastern, and southern portions. Frost 
came out of the ground, and small lakes and rivers were open late in the 
month. Spring wheat seeding began on the drying uplands at many 
points on the 27th. Winter wheat, winter rye, and clover seemed to 
have wintered well.—T. S. Outram. 

Miasissippi.— Uniformly mild temperatures prevailed during the month. 
There were some heavy rains, @specially south. Farm work was back- 
ward. Many lowlands were too wet to plow; but little cotton land was 
prepared for planting. At the close of the month corn planting was in 
progress in the south and truck gardens were doing well. Spring oats 
were planted and came up to good stands. Fruit was generally promising, 
except that many peach buds were killed by the freeze in February.— 
W. S. Belden. 

Missouri._-The usual characteristic features of March weather—high 
winds, and alternate freezing and thawing—were almost entirely absent. 
Wheat, rye, timothy, and clover made marked improvement and were 
satisfactory in growth, color, and stand at the close of the month. Plow- 
ing for and planting corn advanced rapidly; oat seeding was about com- 
pleted, and potato planting finished. Fruit trees were full of bloom, 
except peaches, which were —" all winter-killed. Season ten days 
earfer than last year.— Geor 

Montana.—-The warmest March “4 a period of eleven years. Moisture 
deficient in eastern half; about normal in west, but inadequate to the 
needs of crops and ranges. Plowing progressed favorably where not too 
dry; seeding of oats, barley, and spring wheat began about the 15th. 
Range grass and winter wheat made a good start, but needed rain. The 
condition of cattle, sheep, and horses on the ranges was considerably 
better than is usual in spring, owing to the mild, open winter.—R. F. 
Young. 

Nebraska.—March was warm, with about normal precipitation. The 
weather was favorable for the advancement of spring work on the farm, 
and the soil was in excellent condition. Considerable plowing was done 
and some spring wheat and oats were sown. Winter wheat started nice- 
ly and, with very few exceptions, was in vigorous, promising condition 
at the end of the month. Grass started early and grew rapidly.—G. A. 
Loveland. 

Nevada.—First half of month mild and dry, but latter half somewhat 
stormy and moderately cold. Weather and soil conditions favorable for 
plowing and seeding throughout the month. Rye and spring wheat up 
and looking fine at close of month. Pastures green and range feed good; 
stock in fine condition; prospects for a water supply during the summer 
months rather discouraging on account of a deficiency of snow in the 
mountains.—J. H. Smith. 

New England.—Weather colder than average for March, except the 
closing week, when the temperature was near the seasonal average. The 
precipitation, generally rain, was well distributed throughout the month, 
but was deficient in nearly all sections; fall very light in parts of Maine. 
Snow had disappeared, except in the woods and drifts in sheltered places; 
frost in ground, except in southeastern sections. Grass and winter grain 
wintered well; fruit buds were in good condition. Weather was unfavor- 
able for sugar and crop promised to be small.—J. W. Smith. 

New Jersey.—Early sown wheat and rye were in good growing condi- 
tion; stands even, except on low flelds, where ice did some injury; late 
sown wheat in southern portion quite thin on the ground. Meadows, 
both old and new, were very promising. Plowing was quite general in 
the southern section and some potatoes, peas, and early corn were 
planted.—Kdward W. McGann. 

New Mexico.—General, heavy rains until close of second decade, later 
some high winds and cold weather. Month favorable for farming and 
stock raising interests; soil in excellent condition for early plowing and 
seeding and work progressing at close of month. Early sown small grain 
coming up to good stand; alfalfa and range grasses growing rapidly; 
early fruits blooming in south and central districts. Stock generally in 
fair condition, but some losses in northeast district; early and success- 
ful lambing season promised.— Charles E. Linney. 

New York.—The temperature was considerably below the normal dur- 
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ing the first half of the month, but decidedly above in the latter part. 
A very warm spell occurred from the 26th to the 3lst, with excessively 
high temperatures on the 29th. Many stations reported temperatures 
ranging in the eighties and all former records for hot weather in March 
were broken. Conditions were favorable for grass and winter grain. 
Fruit buds appeared to be in good condition. The weather was unfavor- 
able for making maple sugar. No plowing of any importance was done.— 
H. B. Hersey. 

North Carolina.—March was highly favorable for agricultural interests 
in every respect. The first decade was moderately cold, but the re- 
mainder of the month was quite warm, without frosts and with moder- 
ate amounts of precipitation. All vegetation advanced rapidly. Farm 
work, especially plowing, made excellent progress. Wheat, rye, oats, 
clover, and grass made vigorous growth. Preparing tobacco beds, plant- 
ing truck crops and gardens, sowing spring oats, and planting corn oc- 
cupied the attention of most farmers during the month.—C. F. von 
Herrmann. 

North Dakota.—The month was warmer than usual, being the warmest 
of its name for the past fourteen years. Considerable farm work was 
done the latter part, and in some few sections a small amount of wheat 
was sown. Live stock came through the winter very well; March as a 
rule is very unfavorable, but this year stock was able to graze on the 
prairies during the greater portion of the month.—B. H. Bronson. 

Ohio.—The weather was very favorable for wheat and other winter 
grains and for grass fields, except that the need of rain was being felt to 
some extent. Many reported that wheat was in better condition than 
for several years at the end of March. Plowing and oat seeding pro- 
gressed rapidly in most southern and western counties. Tobacco beds 
and gardens being made at close of month. Peaches thought to have 
been somewhat winter-killed in western counties.—J. Warren Smith. 

Oklahoma and Indian Territories.—The highest average temperature 
and greatest precipitation, with one exception, of any March on record ; 
rains were general and heavy and greatly delayed farm work. Whea, 
made rapid improvement and was in good condition; oat, barley, and 
spelt seeding progressed and early planted came up to good stands; 
alfalfa and grass made rapid growth; corn and cotton ground being pre- 
pared and some planted; early potatoes and gardens planted. Stock 
was in fair condition. Peaches winter-killed, other fruits in promising 
condition and blooming—C. M. Strong. 

Oregon.—-The first half of the month was very favorable for farming 
operations and much plowing and seeding were done. Fall wheat stooled 
nicely and its condition everywhere was healthy and promising. The last 
half of the month was rainy, and grass and forage plants made such good 
growth that much stock was turned out to pasture. Hops and early 
gardens came up nicely. Fruit was damaged slightly by late frosts.— 
Edward A. Beals. 

Pennsylvania.—The last seven days of the month gave exceptionally 
warm weather and the conditions were unusually favorable to the de- 
velopment of winter grain, meadows, and vegetation in general. At the 
close of the month some oats had been sown and potatoes planted, plow- 
ing was in progress, clover had started nicely, and the soil was in excel- 
lent condition, except inthe extreme northwest counties.— H. A. McNally. 

Porto Rico.—The weather was favorable in general for all agricultural 
operations. A drought prevailed until the last days of the month in the 
southern section, but frequent showers fell in the remaining portions. 
Cane grinding progressed satisfactorily, an average grade of juice being 
obtained. An unusually large acreage was planted to cane and a consid- 
erable amount of small crops was put in. Coffee trees were blossoming 
nicely. Small crops of tobacco and cotton of average quality were har- 
vested.—E. C. Thompson. 

South Carolina.—With the exception of a short cool period near the 
middle of the month, a rainy period from the 7th to the 12th, and light 
frosts on the 25th, the weather was entirely favorable. Plowing, plant- 
ing, germination, and growth progressed rapidly, so that practically all 
early corn, some cotton, and minor crops generally were planted. Truck 
grew rapidly and earliest was marketed. Fruit trees of all kinds bloomed 
freely. Tobacco came to good stands in beds.—J. W. Bauer. 

South Dakota.—Month much warmer than usual. Though damp soil 
retarded preparatory field work, considerable was done, and at the end 
of the month spring wheat seeding was generally begun, with the soil in 
good condition, and grass was starting. Winter rye and the limited 
acreage of winter wheat came through the winter nicely and were looking 
well. There was no report of injury to fruit buds. Satisfactory condi- 
tions prevailed on the open ranges and stock generally was in good 
spring condition, having wintered favorably.—S. W. Glenn. 

Tennessee.—The month was remarkably favorable for growth of vege- 
tation and for farm work, which progressed rapidly. Wheat showed 
wonderful improvement; spring oats were up, with good stands; young 
clover and grasses fine; corn planting in progress; early fruits in bloom 
in some sections.—H. C. Bate. 

Texas.—Moderate temperatures prevailed. Showery conditions resulted 
in an irregular distribution of rainfall, in many localities retarding farm- 
ing operations, which were from two to four weeks behind over the greater 
portion of the State. Winter wheat, rye, and barley showed improvement. 
Fall sown oats suffered much damage in February, but the spring sown 
were in fine condition. Corn planting was much retarded. Preparations 
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SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS, MARCH, 1905, 


In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings. 

The mean temperatures for each section, the highest and 


lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
or more years of observation. Of course the number of such 
records is smaller than the total number of stations. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths, 
8 Month! e thi Least month! 
onthly extremes, Ed reatest monthly. it monthly. 
| ss | ob 
3 | gs Station. Station. 3 Station. Station. | 
= 8 = 2 = = 
= fon) < 
an j j | | | 
59.8 |+ 3.8 | 90] 81 Anniston........... 26, 1] 3.70 | Spring Hill ........ | 11.05 | Dadeville........... | 1.28 
57.1 |+ 48 || Brinkley............ 92 | 27 || Lutherville.........) 26) 5.31 0.03 || Warren............. 10.80 | Russellville......... 1.94 
California. ..............- 54.7 |+ 2.7 || Imperial....... .... 14 30] 5.42 +1.68 Bowmans Dam...... 20. 42 || Calexico............ 0.91 
Colorado .........- 80 26 | Antelope Springs... 9 11 2.24 1.14 || Silverton ........... 5.58 | Conejos | 0,23 
66.7 26 Orange City. .......) 92 30 |] Molino ......... 1] 38.98) +0.96 || Wausau............. | 0.18 
< 59.1 3.6 Bainbridge ......... 88 31 Diamond ...........| 2 1 3.03  —2.44 | Cordele.... 5.61 Waynesboro... .... 0. 65 
“he | | 
6.7 |+ GO | | Knoxville ..........) 8) 2.90 | || Titden.............. 8.79 || Urbana............. 0. 75 
46.0 | + 6.4 || Seymour............ 31 | Auburn, Markle....) 15] 2.52 | —1.26 || Seymour............ | 4.14 | Logansport ......... 1,19 
41.5 9.1) Onawa.. ... 27 | 4stations...... 1 2.04 40.20 | Inwood 3.70 Glenwood,......... 0. 39 
Kansas 50.3 4+ 8.5 Medicine Lodge .... 89 | 27 || Colby...... 15 2.26 +1.14 Independence... 5. 0. 33 
Kentucky 52.2 5&2 || Calhoun ........... 86 28 | Beattyville 22 34 4.45 —1.02 Mount Sterling ..... 1, 95 
63.2 3.1 Plain Dealing....... 89 6 | Calhoun ..... 33 1] 6.38 41,42 | Baton Rouge. ...... 2. 98 
Maryland and Delaware.| 45.3 | 2.  Boettcherville, Md... 88 | Peer Park, 15) 3.16 | —0.43 |$Bachmans Valley, 0.99 
Michigan .... 81.8 |+ 3.3 || Charlotte........... 87 29 | Humboldt ........../—34) 11} 2.32 —0.01 Mackinac Island... . 0. 53 
Minnesota ... coos [+ 7.4 |] Laverme...... 77 27 | Pokegama Falls..... 127 1.21 —0.29 Grand Meadow ..... 0. 30 
Mississippi ...... ..... 60.7 + 4.5 Natchez....... 87 | 27 | Agricultural College 31) 5.38 | —0.54 | Pecan............... 2. 75 
cour or | 
Missouri ............... 50.3 7.8 Unionville. ......... 10 2.99 | Dean... 7.08 | 2 stations ........... 0.7 
38.1 8.9 Cascade, St. Pauls... 75 | 3 | Fort Logan....... 8 0.81 | —0.14 | Saltese.............. 3.35 || 3 stations ........... T. 
43.4 8.2.) Fairbury, Grant..... 88 25,27 | Winnebago.......... 7) 11 4.65 || Alliance ............ 0.10 
41.5 3.2 Caliente............. 82, 29 | Winnemucca... ... 3 30] 1.43) 40.45 | Lewers Ranch ...... 5.45 Hawthorne .........| 0.00 
New England*.......... 31.4 |— 0.7 | Will, Hawley) g2| 29 Van Buren, Me...... 27, 13) 2.48 —1.45 | Monson, Mass....... 4.56 || Houlton, Me........ 0.70 
New Jersey ............- 39.8 —1.5 | Belvidere........... 7| Layton ............. —7 395 | —0.21 | Indian Mills........ 5.06 | Cape May........... 2. 80 
New Mexico ........... 47.7 30 | Elizabethtown..... 4 li 2. 33 +1.85 || Cimarron........... &. 42 || Estancia............ 0, 38 
New York ...... ...... 31.2 0.0 Port Jervis 88 22 1] 2.42 --0.14 || Mount Hope........ 4.56 Paul Smiths... .....| 0.60 
North Carolina ........ 52.9 |+ 41 || Kinston ............| 88 24 | Snow Hill..... 20 3 2.43 | —2.27 || Manteo............. 5.22 Mount Holly........ 0. 84 
North Dakota........... 32.5 | +14.5 || Medora............. | 3 ii Larimore ........s<. —25 12] 0.87 | —0.15 | Hamilton........... 2.50 |) Donnybrook........ 
$42.7 44) Clarington, Ironton. 85) 29 || Garrettsville........ —5 24 2.5 —-0.70 || Ironton............. | 5.14 Bucyrus............ 0. 22 
|+ Alva, 26 | Healdton,Ind.T.... 21 10] 4.13) +1.93 | Fort Gibson, Ind...) 8.45 | Woodward, Okla....| 1.20 
47.2 | + 4.9 || Marshfield.......... 7 || Silver Lake........ 2 30] 5.09 | +0.56 | Falls City...........| 13.53 || Grass Valley........ 0. 05 
Pennsylvania .......... 39.0 + 2.5 Mauchehunk...... 86 | 29 | Smethport.... ..... 5] 3.86 | 40.07 | Girardville.......... 6. 57 1.40 
Porto Rico............. | 46019 4.82 | Las Marias......... 9.31 | Guanica Central..... 1.05 
South Carolina ......... 57.8 3.5 | Walterboro ......... 93 28 215 —1,.7 Cheraw(2)..........| 3.96 || Anderson.......... 0. 89 
South Dakota .......... 39.0 +10.7 | Elk Point,Tyndall.. 84) 27 | Sisseton Agency .... — 3 12} 0.99 | —0.15 || Tyndall............. 6.13 || Cheyenne Agency...) T. 
Tennessee 55.1 |+ 6.7 Erasmus............ 20 «1,37 405 | —1.58 | Liberty............. 6.31 || Jonesboro........... 1.02 
3.5 San Antonio........ 93 "90 |' Texline............. 25 8] 4.29 +2. 28 || Sugarland........... 10.71 | Texline............. 0. 83 
48.0 |+ 2.5 || Quantico ........... 86 29 | 2§ 2.59 | —1.32 Petersburg.......... 4.15 1,27 
Washington . 46.5 |4- 46 || Hatton....... ...... 9 4.33 | 40.37 || Clearwater.......... 18.59 || Wahluke............ 0. 30 
West Virginia ........ 46.6 + 4.8  Moundsville........ 88 29 || Terra Alta..........\— 2 24] 4.10 +0,55 || Terra Alta.......... | 6.46 || Moorefield.......... 1,45 
§Border.............-\— 8 1,2 § Norris Geyser Basin, _ 
35.8 |+ 61 || Buffalo .............| 74 2 8 1 1,12 —0, 20 (0 (YN. Park).....! 5 3. 23 Fontenelle.......... 


* Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. 


for cotton planting were active, but wet weather caused much delay; gar- 
dening was also hindered and some truck was damaged by excessive rains. 
Some rice land seeded. Planting of sugar cane in progress. Pastures 
improved. Stock doing well. Fruit prospects appeared excellent.—M. 
E. Blystone. 

Utah.—Temperatures above normal and precipitation below during 
early March were followed by two weeks of heavy precipitation with 
cooler weather. Farm lands were well saturated and considerable snow 
fell in the mountains. Much farm work was done, many fields having 
been sown to grain before the wet close of the month, and some grain 
was coming up. Winter grain was making good growth. Fruit was 
generally safe, except some varieties of peaches injured by frost, and 
was budding profusely. The range was good and stock was thriving.— 
R. J. Hyatt. 

Virginia.—The month was generally favorable for the growth of all 
crops, the weather being for the most part bright, sunny, and warm. 
Precipitation was somewhat deficient, but not enough so to be detri- 
mental to the advance of vegetation. Winter wheat, oats, and rye came 
through the month very well. Spring work was advancing. Pear and 
cherry trees were blooming.—Edward A. Evans. 

Washington.—The weather was so mild and dry the early part of the 
month that farmers began plowing and spring sowing about three weeks 
earlier than usual. Rains interrupted soon after the 15th. Fruit blos- 


soms, brought out early by the warmth of the fore part of the month, were 
somewhat injured by frosts at its close. The weather was favorable for 
winter and spring sown wheat and early planted vegetables. Winter 
wheat looked well, and spring sown was coming up well.—G. N. Salisbury. 

West Virginia.—Good rains fore part and mild, pleasant weather latter 
part of month brought vegetation forward rapidly. Wheat and rye were 
in rather poor condition, but were starting nicely. Grass was green, 
fruit buds were swelling, considerable plowing had been done, some pota- 
toes planted, and some oats sown. Stock wintered fairly well, but there 
was some scarcity of feed. The prospects for fruit appeared to be good.— 
E. C. Vose. 

Wisconsin.—The month was mild throughout, except from the 10th to 
the 12th, when a moderately severe cold wave overspread the State. The 
snow disappeared generally about the 15th. Winter wheat, rye, and 
grasses came through the winter in excellent condition. Some seeding 
was done in the southern counties during the last week of the month.— 
W. M. Wilson. 

Wyoming.—The month was unusually mild throughout the State and 
very favorable for the stock, which came through the winter in excellent 
condition in nearly all sections. Over the earlier sections plowing began 
early in the month, and by its close seeding was well advanced over much 
of the State, and completed in some of the earlier sections. Range grass 
made a good start by the close of the month.— W. S. ° 
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SPECIAL ARTICLES. 


APPLICATION OF MATHEMATICS IN METEOROLOGY. 
By Prof. Frank Hagar Biariow. 


[Read before the Philosophical Society of Washington, January 17, 1903. Reprinted from 
the Bulletin of the Philosophical Society, April, 1903, vol. 14, p. 236.) 


There are three processes that are generally essential for 
the complete development of any branch of science, and they 
must be accurately applied before the subject can be consid- 
ered to be satisfactorily explained. The first is the discovery 
of a mathematical analysis, the second is the discussion of 
numerous observations, and the third is a correct application 
of the mathematics to the observations, including a demon- 
stration that these are in agreement. As a matter of fact, 
however, the history of science shows that there has been 
great difficulty in the course of the working out of new 
problems to bring this about satisfactorily. Sometimes the 
theory is in advance of the observations, as in Maxwell's 
theory of electricity and magnetism. Again, the observations 
are in advance of the theory, as in solar physics and terres- 
trial magnetism. Often a good theory is misapplied to good 
observations, or good observations are explained by a poor 
theory. Whenever any of these unfortunate procedures take 
place the progress of science is retarded. When a good 
theory is misapplied, there must follow it a searching criti- 
cism and all things must be rebuilt from the foundations. 
Thus, the Ptolemaic cycles and epicycles were good as theory 
for a geocentric solar system, but the Copernican and the 
Newtonian theories could be applied to Kepler’s observations 
only by a complete destruction of the ancient astronomy. 

There is perhaps no branch of modern science that has 
suffered more severely than meteorology by the misapplica- 
tion of good mathematics to good observational data. Of 
course in this case, as in other instances, the observations, 
while good so far as they went, did not sufficiently cover the 
field of research, so that it was possible to propagate theories 
which apparently harmonized with the observations then at 
hand. Thus, for more than half a century the atmospheric 
observations were confined to the surface of the earth or to 
the very lowest layers of the air. It is only within ten years 
that the upper-air observations have been made in sufficient 
numbers to fix our attention upon the true circulation of the 
great currents of air in the general cyclone and in the local 
cyclones and anticyclones. The data obtained by the cloud 
computations, or by the balloon and kite ascensions, have 
made it possible to examine critically the existing theories, 
with the unfortunate result that nearly the entire range of 
general theory of the circulation of the atmosphere must be 
pronounced a misfit. Had the modern observations been in 
the hands of Professor Ferrel or Professor Oberbeck, it is 
hardly possible that they would have written as they did. 
Indeed, there are probably very few scientific theories which 
have had a wide acceptance against which such grave and 
intractable objections exist as against the vertical convection 
theory of the origin of storms by Espy, which derives the 
source of the energy expended in cyclones from the local 
condensation of aqueous vapor and the setting free of the 
equivalent latent heat. It is not my purpose to review this 
subject in detail, as that has been done elsewhere, but I wish 
to summarize the mathematical state of the problem in a few 
words and to indicate the direction in which the great theories 
of meteorology will probably be reconstructed. 

LOCAL CYCLONES AND ANTICYCLONES. 

(1) Espy-Ferrel theory.—Speaking generally, the problem of 
cyclones has been treated as independent of that of the gen- 
eral circulation. Local sources of heat, forming ascending 


central columns of air have been assumed, as the generating 
energy of the cyclonic vortices, quite apart from the great ex- 
cess of temperature in the tropical zones which produces the 
general vortex covering a hemisphere. Ferrel assumed that the 


hemispherical vortex and the local vortex are similar in struec- 
ture, but quite independent of each other in the sources of their 
energy. He drew a bounding surface around a mass of air, 
warm or cold at its center, as the case might be, and discussed 
the resulting vortex. The laboratory confirmed the derived 
circulation by placing water in a cylindrical vessel rotating as 
a whole about a vertical axis, the central portions being heated 
or cooled, or else having a vertical central current produced 
mechanically. There was no mathematical objection to the 
Ferrel vortex itself, nor to the laboratory experiment, until it 
was attempted to match these results with the observed atmos- 
pheric facts. Meteorologists who were in any ways critical 
have found such difficulty in accounting for the local supply 
of central heat as to be quite doubtful about the value of 
Espy’s source of energy, and this source was reluctantly 
adopted by Ferrel himself. The Weather Bureau observations 
of 1896-07 traced out the stream lines of circulation with suffi- 
cient exactness to terminate this part of the discussion, by 
showing that in the local cyclones and anticyclones the air does 
not circulate as the Ferrel vortex requires. Hence, we conclude 
that Ferrel’s application of mathematical analysis to the expla- 
nation of cyclonic observations is not satisfactory. This elimi- 
nates a long section from the literature of meteorology. 

(2) The German school of meteorologists, Reye, Mohn, 
Sprung, Oberbeck, began with another type of vortex motion, 
having also a beautiful mathematical analysis, depending upon 
a local overheated central column. Here, again, the objections 
are prohibitory, first as to the origin of the cyclonic heat for 
vertical convection, and, second, as to the nonconformity of the 
observed stream lines with the theoretical vortex. 

These two types of vortices are entirely distinct from each 
other: Ferrel’s has a cylindrical bounding surface, a zero veloc- 
ity where the direction of gyration vanishes, and stream lines 
continuous within the same mass of liquid; the German vortex 
has no outer boundary, but a cireumscribed inner region with 
vertical velocity increasing as the height, an outer region with 
no vertical component, and a maximum velocity at the separa- 
tion of these two regions. One may frequently observe the Ger- 
man vortex in snow or dust whirls, when the currents of air 
are sharply deflected by walls and adjacent buildings. It is 
necessary, therefore, also to exclude the German vortex from 
modern meteorology, and this removes another large chapter 
from its literature. Fortunately, the treatment of the tornado 
vortices has been substantially correct, but meteorology must 
make a fresh start with the theory of cyclones and anti- 
cyclones. A series of suggestions can be found on this sub- 
ject in my recent reports as to the kind of work required; but 
the task is one of great difficulty, and it may require much 
labor to finish it. 

THE GENERAL CYCLONE. 


The history of the theory of the general cyclone is very 
similar to that of the local cyclone. There exist two great 
analytic discussions, Ferrel’s and Oberbeck’s, and, while they 
have much in common, the results partially contradict each 
other and they are only in partial agreement with the obser- 
vations. In the case of the general circulation the analysis 
and the observed conditions harmonize better than in that 
of the local cyclone, and it is therefore necessary simply to 
improve the details of the analysis, although the general 
circulation is really not so simple as is called for by that 
theory. To illustrate briefly, Ferrel derives a very powerful 
eastward movement at the polesand a vanishing motion at the 
equator, while Oberbeck reverses this conclusion. Ferrel and 
Oberbeck make a powerful northward component in the upper 
strata of the atmosphere and a strong southward component 
at the surface; but observations show that a very feeble pole- 
ward component is flowing in the upper air, and that in the 
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lower air a series of irregular currents pass each other on the 
same levels instead of above one another at different levels. 
The canal theory found a laboratory experiment to match it 
by heating water at one end of a long box, when the resulting 
motion apparently satisfied the mathematical analysis, though 
that was before the international observations were made. 

My reconstruction process is quite simple in conception, but 
intricate in its details. For the local vertical central convec- 
tion current is substituted a general system of horizontal cur- 
rents flowing from the Tropics and polar zones, respectively, 
into the middle zones. For the general canal theory of the 
overflowing strata is substituted a counterflow of currents in 
the lower strata, and on the same levels. The cyclones and 
anticyclones are due to the interaction of these horizontal 
currents of air of different temperatures, which transport the 
enormous energy derived from the solar radiation in the Tropics, 
and expend it in raising the air in the polar zones to a higher 
temperature, the cyclones being the mechanical products of 
this thermodynamic process. The observed stream lines and 
the computed isobars in the higher levels point to this view in 
the most positive manner, and it is itself in harmony with the 
requirements of thermodynamics as well as hydrodynamics, 
assuming a type of engine which is constituted like that of 
an atmosphere heated in the equatorial regions of a rotating 
globe. Unfortunately for meteorology, this statement shows 
that it is now necessary to reconstruct a great portion of 
the old theory of the general cyclone, and to reject entirely 
the theories which have been proposed to explain local cyclones 
and anticyclones. 

The reversal of important scientific researches by the prog- 
ress of investigation is so common in the history of science, 
that it brings no discredit upon students who have explained 
matters according to the data in their possession. Indeed, 
Lord Kelvin considers it to be a “ point of honor” to make 
such reversals for one’s self in the interests of perfect scien- 
tific truth, and he has set the world an illustrious example of 
this high-minded candor and self-effacement. Thus, a half 
century ago he regarded the ether as subject to gravitation, 
but he now treats it as a substance outside the law of gravita- 
tion. He developed his famous theory of the atoms consist- 
ing of the ether isolated in dynamic vortices, but now regards 
this idea as untenable and has taken up again the old Lucre- 
tian mass atom as most likely to prove correct. In his presi- 
dential address of 1893 he gave an example to show that the 
sun and the earth have no causal magnetic connection, but it 
is understood that he now thinks that the observed synchro- 
nism between the variations of the solar faculw, spots, and 
prominences on the one hand, and the elements of the terres- 
trial magnetic field on the other, is so persistent as to make it 
necessary to reverse that conclusion. The influence of an 
apparently valid result of the discussion of observations by a 
scientist of undoubted ability, fortified by a powerful mathe- 
matical treatment, sometimes turns aside the advance of knowl- 
edge into a wrong path, and this may even stop for a time all 
further efforts to solve the problem. Such failures, of course, 
should be reckoned as only the profit and loss in the book- 
keeping of research, and such temporary checks must not be 
taken too seriously. 

THE THEORY OF LEAST SQUARES IN METEOROLOGY. 

Professor Schuster has recently urged upon meteorologists 
the importance of submitting their researches to the analysis 
of the Fourier series, and the theory of least squares, in order 
to test properly the periodicities derived from the observa- 
tions, and he has illustrated his views by applying his periodo- 
gram or probability curve to check the various periods that 
have been derived for the solar rotation. Fourier’s Theorem 


has already been widely used by meteorologists to express 
many of the periodic functions observed in the atmosphere, 
and some prefer this method to the numerical or the graphic 
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methods, in spite of its great additional labor. Astronomers 
and physicists have used the probability theorem freely and 
with valuable results, but only in certain restricted classes of 
observations. This theorem requires that the events shall be 
independent of each other, and if this criterion fails, then the 
entire process is invalid. ‘Thus, the independent observations 
on a star’s place, the separate measures of a physical quantity 
in the laboratory, and such like matters, may be tested for 
probable accuracy by this method. The distribution of all 
the waves emitted by a black body ata given temperature 7' 
being according to the law of errors, this may be computed 
as a probability curve, since the normal energy gives a spec- 
trum curve with lines of variable intensity for the several inde- 
pendent wave lengths. In the kinetic theory of gases, the 
several independent velocities which inhere in the moving 
molecules may be tested for their respective intensities when 
the total kinetic energy of the mass is known. 

Suppose, now, ope proposes to apply that theorem to the 
events recurring in the circulation of the earth’s atmosphere 
such as the temperature changes, the variations of the pres- 
sure in cyclones, or the observed conditions of the aqueous 
vapor as vapor tension or precipitation at a given station. 
What reason is there to assume that these elements as they 
occur from day to day are independent of each other? The 
pressure, temperature, and vapor tension at a station are in 
fact the results of a very complex circulation which passes 
over a station as the effect of conflicting currents flowing from 
the polar and tropical zones, due to the incessant struggle of 
the elements toward equilibrium in this thermodynamic me- 
dium. We have to deal with no single system of independent 
events, as the waves in a normal energy spectrum, or the mole- 
cular velocities in a gas of given energy, but there are many 
series of interdependent events inextricably interwoven. It 
is seldom that the meteorologist has a pure series of events to 
work with, as the astronomer or the physicist has in many of 
his observations, and that is why the meteorologist has a pe- 
culiarly difficult task, and why his science is not yet perfected. 
Nevertheless, these problems are most fascinating, and they 
will probably in the future engage more of the attention of 
astrophysicists and of mathematical physicists, because they 
afford concrete examples of the most profound questions in 
theoretical physics. 

THE THEORY OF LEAST SQUARES IN SOLAR PHYSICS. 

When we come to solar physics the case is even more 
troublesome. There we have at an enormous distance from 
us an immense mass of seething matter at very high tempera- 
tures. From observations on the surface phenomena of the 
sun, the inference is inevitable that all the intractable condi- 
tions which on the earth render it difficult to apply the proba- 
bility theorem are there multiplied in their complexity. The 
recurrences of the spots, facule, and prominences on the 
surface of the sun are simply resulting products of very com- 
plex processes going on in the interior, and in the circulation 
attendant upon the readjustments of its thermal equilibrium. 
If the solar radiation falling on the earth’s tropical zones pro- 
duces the observed complex circulation of the atmosphere 
with its interpendent current systems, how much more should 
this be true in the sun’s circulation. By so much more will it 
be impracticable to apply correctly the least-square theorems 
or the potential theorem, as Professor Schuster has attempted 
to do in various ways. We must for the present, until the 
true nature of the physical problem is understood, approach 
the solution by more simple, practical methods. It only 
paralyzes the efforts of students to have negative results de- 
rived from mathematical analysis laid down as decisive, and 
the only effect is to hinder such advances as can probably be 
made by the simpler graphical or numerical methods. 

Take, for example, the rotation period of the sun, which has 
been determined many times from the recurrence of various ter- 
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restrial and solar events. On the surface of the sun we observe 
asynodic period of 26.68 days at the equator, a longer period 
of 27.30 days at latitude 12°, and still longer periods at higher 
latitudes approaching 29.50 days near the poles. There is evi- 
dence that the period varies also with altitude as well as with 
latitude. Now, several periods computed in the terrestrial field 
have been announced to be about 26.00 days—that is, three- 
fourths of a day shorter than the period observed at the solar 
equator, which is the smallest period that can be seen on the 
surface of the sun. Is it probable that at the distance of the 
earth the angular velocity is much larger than the greatest visi- 
ble in any part of the photosphere? We may note in regard to 
the several discussions of this subject that the motion of the 
atmosphere relative to the surface of the earth, which carries 
with it the thunderstorms, the aurora, and the electric poten- 
tial, has not been eliminated from the computed periods. This 
should be done, and it would result in lengthening the 26.00- 
day period. Several of these solutions have been executed by 
least-square methods in one form or another, and the fact 
that there has been a general failure to come to any agree- 
ment as to the true period of the sun’s rotation influenced 
me to employ a simple computation and tabular exhibit of 
the facts, which would exhibit the periodic events as they 
occur. On laying down the azimuth angles of the deflecting 
vectors of the earth’s magnetic field in long tables, a mark- 
ed periodic phenomena became evident, and it persisted 
through the series of fifteen years over which the work was 
extended. Now, while it was easy to note the general 
features of this periodic action and to mark the dates of 
transition in azimuth, the periodic recurrence was attended in 
general by an irregular sliding backward and forward through 
short intervals on both sides of the mean, causing a lap of a 
day or two on each side of the average periodic time. The 
actual dates were marked down; an approximate period and 
epoch were assumed; the system of residuals was determined 
between the observed and computed dates, and then the adjust- 
ment of the assumed period and epoch was made by least 
squares. It is undoubtedly proper to apply least squares to 
these data. This unsteady action in the 26.68-day period is 
like that occurring in the 1l-year sun-spot period, which has 
similar irregularities, some individual periods being longer and 
some shorter than the average, but from these one can com- 
pute the mean period, as Professor Newcomb has recently done 
by the same least-square process. Now, in the case of the 
resulting 26.68-day rotation-period there is a further complex- 
ity to be considered. The intensity curve is not simple, but it 
is one having several crests about three days apart, and this 
shows that the solar output is very unsteady in longitude as 
well as in latitude. If this curve is developed quite loosely in 
longitude and the crests move back and forth, as is natural in 
such a congested struggling medium, then there is a tendency 
for the crests of the curve in one period to fall upon the cor- 
responding hollows in another period, and thus the maxima 
and the minima neutralize each other. The result of this fluc- 
tuating action is that there is an excessive waste in the sum- 
mation of the numerical matter, whether by the graphic or the 
periodogram methods, and the inference that no average period 
exists is a misapplication of the logical conclusions that should 
be made. If, then, a fixed period is adopted, and the least- 
square theorems are rigidly applied as if the events were simply 
independent and recurring at random, a negative result will 
certainly be obtained. 

Hence, it is evident that one should be very cautious in the 
application of mathematical analysis to the observations of 
solar physics generally, and, without such caution, negative 
results will have very little critical value. It may be well 
to point out in this connection that the 11-year period of solar- 
spot formation is confined to the middle latitudes of the sun, 
from +35° to —35°, and that both polar regions are quite 
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free from this special periodic phenomenon. This result was 
obtained from the discussion of the Italian observations on the 
solar prominences, which in the middle zones have the same 
1l-year period asthe spots and the facule, but donot continue 
with this period into the polar latitudes. That fact suggests 
that too much emphasis may have been laid upon the 11-year 
synchronism in discussing these solar-terrestrial problems. 
On the other hand, I have found a 3-year cyclic recurrence 
which is more characteristic of the entire surface of the sun, 
and this short cycle has been shown to exist simultaneously in 
the terrestrial magnetic field, also, in the pressure and tempera- 
ture variations, and hence in the circulation of the atmosphere 
generally. Itis quite likely that we shall find in this short cycle 
more evidence of synchronism between solar and terrestrial 
events than in any other period that has been examined. 

In conclusion, we may observe that profound mathematical 
analysis does not guarantee that the simple law inherent in 
the physical conditions observed has been secured. There are 
enough failures of that kind to make one suspicious, because 
it often happens that the mathematical symbolic language of 
the equations obscures the implied thought, which is in itself 
simple, such as might first be brought out by graphical meth- 
ods. Also, it is evident that negative results have very inferior 
weight when they proceed from intricate discussions, if the 
observations naturally bear another interpretation, for the un- 
suspected secrets of nature still contain surprises to man’s 
inquiring reason. 


TORNADO IN EASTERN ALABAMA, MARCH 20, 1905. 
By Frank P. CHarree, Section Director, Montgomery, Ala. 

The tornado was first felt about 6:20 p. m. (seventy-fifth 
meridian time) of the 20th, at Doublehead, in the northern 
portion of Chambers County, where one frame building was 
demolished, one person killed, and two severely injured. The 
storm crossed the track of the Central of Georgia Railway 
about two miles north of Welsh, near a settlement known as 
Bacon Level, where several frame houses were destroyed and 
four persons seriously injured. A few miles farther east, on 
Wilson’s Plantation, ten people were seriously injured and one 
frame house demolished; on Holley’s Plantation, in the same 
vicinity, a frame house was blown down and an entire family, 
consisting of seven persons, was killed and two persons were 
seriously injured. From this point the storm curved north- 
ward to Lime, Randolph County, where several frame build- 
ings were destroyed, and two persons were fatally injured. The 
storm then passed off northeast into Heard County, Georgia. 

The tornado occurred in the southeast quadrant of a general 
storm eddy, which moved northeastward across northern Ala- 
bama on the afternoon of the 20th. It lasted but a few min- 
utes; its path, which extended from southwest to northeast, 
was about eighteen miles long and varied in width from 75 to 
200 yards. It is reported that a well-defined funnel-shaped 
cloud was observed, which had a bounding motion and which 
seemed to contract as it struck the ground at points of greatest 
destruction, the cloud swelling each time it left the ground. 
A crackling, rumbling noise was heard from the cloud, around 
which bright, but not particularly vivid, lightning played. In 
the center of the path débris was carried forward, while on the 
outer edges much of it was carried in the opposite direction. 
The funnel-shaped cloud was very dark, and was accompanied 
by a heavy downpour of rain, the latter lasting about ten 
minutes. 

At Montgomery, about 72 miles southeast of where the tor- 
nado started, warm, unsettled weather prevailed during the 
afternoon of the 20th, with a maximum wind velocity of 22 
miles per hour from the southwest. 

Total number of persons killed along the storm’s path, 9; 
fatally injured, 2; seriously injured, 18; estimated damage to 
buildings, timber, and fences, $5000. 
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The accompanying sketch shows the section of country 
traversed by the tornado. (See fig. 1.) 
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Fig. 1.—Track of tornado in eastern Alabama, March 20, 1905. 


STUDIES ON THE DIURNAL PERIODS IN THE LOWER 
STRATA OF THE ATMOSPHERE. 
Il.—THE DIURNAL PERIODS OF THE BAROMETRIC PRESSURE. 
By Prof. Frank HaGar 
THE STATUS OF THE PROBLEM OF DIURNAL PRESSURE. 


The physical relations between the waves of temperature 
and pressure in the lower strata of the atmosphere, together 
with their influence upon the electrical and the magnetical 
fields in the air, have formed subjects of constant investiga- 
tion during the past forty years, but, unfortunately, without 
any satisfactory results. In my International Cloud Report, 
Weather Bureau, 1898, chapter 9, some account of the problem 
was given, and an attempt was made to throw some additional 
light upon the subject. The principal point brought out was 
the fact that there is a very close connection between the vari- 
ation of the pressure and the magnetic fields over the earth, 
although I was unable to show what the physical process is 
which unites them. The papers of this series are supplemen- 
tary to that investigation, and they show that two important 
elements have been lacking in the terms of the problem; name- 
ly, the variation of the temperature with the height, and the 
existence of streams of ions or free charges of electricity in the 
lower atmosphere. Without them it was not possible to ex- 
plain the connection between the several types of observed 
phenomena. 

There have been in general two lines of attack upon the 
problem of the coexistence of the single, the double, and the 
triple barometric waves, as determined by the harmonic com- 
ponents: First, that they are due directly to an effect of the 
temperature upon the pressure by a change in the density of 
the lower strata of air; and second, that a dynamic-forced 
wave is generated chiefly by solar radiation acting in the upper 
strata of the atmosphere. However, it has not been possible 
to associate the surface-temperature wave with the semidiurnal 
and the tridiurnal waves of pressure, because it has been 
assumed that the surface-temperature wave extends with the 
same periodic phase into the lower strata. We have shown 
in the preceding paper that this is not the case, and that there 
is now suflicient reason for reopening the problem at this 
place. Regarding the solution by a dynamic-forced wave, it 
has become more evident' from the studies of the absorption 
of the solar radiation, by means of the bolometer and the ac- 
tinometer, that the solar energy can not build up temperature 
and dynamic waves in the upper strata, because the solar radi- 
ation is of such short wave lengths as to traverse the earth’s 
atmosphere without general absorption. The outgoing radia- 
tion of much longer wave lengths from the earth’s surface 
does, however, suffer absorption, so that such dynamic effects 
must belong to the lower, rather than to the higher, strata of 


~ 1 See Monthly Weather Review, December 1902, figs. 3 and 4. 
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the atmosphere. Further studies have been made by the 
Austrian meteorologists, Margules, Hann, and Trabert, in a 
series of interesting papers’, since the year 1898. 

It may be remarked that these discussions are confined to 
an account of the double period, apart from its natural com- 
bination with the single and triple periods. Suitable periodic 
variations of the coefficients, in latitude and longitude, were 
not to be found in the observations at the surface stations, 
nor at the mountain stations, and there was no data derived 
from the free air levels. Contact with the ground at low levels, 
or at high elevations, seems to have destroyed the actual 
temperature waves found in the free air at 400 meters and up- 
ward. It will, no doubt, now be possible to adapt these admir- 
able mathematical studies of the Fourier series, as modified by 
the deflecting force of the earth’s rotation and by friction, to 
the new temperature data pertaining to the strata up to 3000 
meters elevation in the free air. 

In order to place before the reader a brief summary of. the 
facts of the barometric pressure waves which are to be ex- 
plained, the following extract is quoted from my Cloud Report, 
pages 458, 459. 


Analyzing the observed barometric pressure by the harmonic series, 
A B= a, sin (A, + x) + a, sin (A, + 2x2) + a, sin (A, + 32), and discus- 
sing the constant in respect to the observations, it is noted: 

1. The normal value of the amplitude of the single daily oscillation a, 
is contained within the limits 0.00 and 0.50 mm. It is one-fourth to one- 
half the amount of a,; its range is wide, being two or three times the 
normal value; it is very different at neighboring stations, and on the 
same parallel of latitude; it has greater amplitudes in mountain valleys, 
but smaller on the seacoast and in higher latitudes; it shows a reversal 
of phase in the polar regions, also above a certain neutral plane at a 
given elevation from the ground, produced by interference with the ther- 
mic wave; it has a yearly period, with maxima in June in higher lati- 
tudes, and in March and September on the equator. 

2. The normal value of the phase A, is near 0°, where z is counted 
from midnight, and is the hour angle; it varies widely, from 277° to 55°, 
a, and A, must have a general and a local cause. The general cause 
varies with the latitude and also in the year; the local cause varies with 
the minor convection currents, and depends upon all the meteorological 
features which tend to produce local convection. 

3. The amplitude of the double daily wave, a,, is the principal term, 
and covers the limits 0.00 to 1.00 mm. of pressure. Its range is very 
narrow; it decreases regularly with the height proportionally to the 


pressure o- ; it is very constant over the entire earth up to latitade 


55°; it varies with the latitude by a formula which requires an inversion 
of phase in the polar regions; it has a distinct variation with the year, 
but exhibits the following peculiarity, namely, that while the maximum 
insolation is in January at perihelion, the maximum of the semidiurnal 
wave is at the equinoxes in March and September; also the fact is 
remarkable that the sun in one hemisphere does not change the ampli- 
tude of the wave in the other hemisphere; it combines with the single 
«thermic ’’ wave, but it is not controlled by it to any appreciable extent; 
it is smaller on seacoasts, islands, and on mountain tops, and is dimin- 
ished a little by land and sea breezes; it is very large in mountain 
valleys. 

4. The normal value of the phase of the double diurnal wave A, is 
155°, corresponding to 9° 50 a. m.; its range is very small, 148° to 163°; 
it diminishes a little with the height, is retarded to 145° in higher lati- 
tudes, varies a little with the year, though in an opposite sense in the 
two hemispheres, and it is very independent of local meteorological 
influences. 

5. The amplitude of the triple diurnal wave, a,, is a very small quan- 
tity, being generally less than 0.10 mm. pressure. It diminishes a little 
with the latitude; its yearly period is very marked, and has maxima in 
winter and summer in both hemispheres, with minima at the equinoxes; 
its maximum is, however, in June, when the earth crosses the sun’s 
equator, and not in July, when the heat is greatest in the Northern 
Hemisphere. 

6. The phase of the triple daily period, A,, has a normal value of 355°, 
with very small range, and with a small but very well marked yearly 
period. 


2Ueber die tigliche Drehung der mittleren Windrichtung und iiber 
eine Oscillation der Luftmassen von halbtigiger Periode auf Berggipfeln 
von 2 bis 4 km. Seehéhe. J. Hann. Wien. 1902. 

Same in Meteorologische Zeitschrift. Oktober, November, 1903. 

Die Theorie der tiglichen Luftdruckschwankung von Margules und 
die tiigliche Oscillation der Luftmassen. W. 'frabert. Met. Zeit. No- 
vember, December, 1903. 
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TABLE 2.— Diurnal, semidiurnal, and tridiurnal temperature wavea—Cont'd. 
OCTOBER. 

195 meters, 400 meters. 1000 meters. Sums, 

| 
1.6) 43.0 —1.2—0.1 1.1—0.5'—0.8 04-21-1508 049) 10-28 00 
1. +23 —0,6—1.2 (0. 0.48) 16-33 93 
4.. (3.6 (3.4501 (0-21 0.0 0.) 17-11 00 
25429406 501) 060-08 (06/5048) 1551201 
129421 050.380.4407 0. 1.4) ;2.5—0.1 
10... 0.0 504515510403 511.04 
0.00.5 60.60.2560 13-04. 01 65-14 50.2 
2p... 40-29-12 40 10.3 12-08 0. 1.0—2.8 0.0 
0. +0, 04-11-09 0.5 1,8—3.3 .0.1 
3.......—4 6 —0.6 —0. B-0.6 40.7-1.2 -0.150541.1-06 0. 18 —2.4—0.4 
2.4 —2.8 50.9411 22 51.2503 
08-11 00.09 20,.25 04 
511.0 1.343.5 402 
1607404 2-01-11 105-068-066 501 
O4-069-12.03 O@ 60 11-01 
| | | 
NOVEMBER. 


0 —10 1 — 0.1 —0. 4 +40. 1.6 
2.1 4+3.4—1.5 40. 2—0. 8 +0. 0.540. 2.1,—-2.8+1.0 
2.243.6—1.4 0.@—-1.9—1.1-08 0. 0.0 0.540. 2.5 —2.7-+40.1 
2.4.43.9—1.2 —0. #—2.0 —1.0 —0.7—0. —0.1 —0.4—0. 2.81—2 —0.7 
2. 84-3. 3,-0.4 —0. 0 —0. 8 —0. 5 —0. 00-0.3 2.5,—1.2—1.2 
3. 0+-3. 6 —0. 1 —0. 9 - 0.6 +0. —0, .2—0.1 -0.5 —0. 2. —1.5 
. 5 —0. 44-0. 7 —0. 2 +40. 8 +0. 0.0403 0. 
ess 3.041. 241.540. B41. 8 +0. 3 40.9 +0. 0.040.840. 1.543. 241.3 
1. 8-4-0. 441. 2-4-0. B41. 7 -+0.6 0.040.640. Lode 
740.6 0. 1.0 9+0.1 0. 5-0. 2 0. 2 +0. 0.440.940.1 
| —1. 6 —0. 4 —0. +1. 1 —0. 040.1 0.0—0, 0.4 
12 p .. 1) -0. . 0-1. 2.—0. 5 — 0. 1. 7|—2. 0\—1. 2 
0 —3.0—1.5—0. +1. 3) —0. 740.4 —0.5 —0. 1.3\—2. 83|—1.5 
0|—3. 4, —1. —0. 3 —0. 8 40. 0.0—0.5) 0. 1 
—3. 7 —1. 2-40. 6 +0. 9 —0, 7-40. 0.00440, 2. 3-4-0. 7 
4. 0 —3. 9 —O. 4-4-0. EL. 0-49. 9 —0. 5 +40. . 20. 1 0.3 +40. 2.91. 241.3 
8, 2 —3. 3 —0. 1-0. 1. 4-0. 5 40. 1 +40. —0. 50. 2.4—0.5+41.0 
0. 940.1408 40. 2.741.6+40.1 
2. O41 —0. .6-O02411 -03 —0. 2-40. 6 —O. 2.442.9—0.7 
0.0 —1.4+41.5 —0. 0 —0. 2 +0. 9 —0. 3 —0. 1-40. 8 —0. 1. 74-3. 2 —1.2 
6—0.1+1.2—0. . 4) 0.7 +0. 7 —0. . 2 +40. 2-40. 6 —0. 0.642.5—1.5 
90 1, 2 +0, 8 4-0. 6 —0. 8 —1. 0-0. 1 40. 10.1 40.2 0. 0.3 40.9 —0.1 
11..... 6 —1. 1 —0. 3-40, 0.040. 0.6 —0.7+40.7 
+20 28—1.1 1}-0.5 1.6 —-2.0-41.3 
DECEMBER. 

1-2. 440.2 0.0 —0. 1.8—0.6 40.4 
4) —1. 3-40, 0 —2.3—0. 1-40. #+2. 342. 440.2 25-12 403 
+2. 6 —1.3 40. 1-2. 0 —0. 2-40. 2. 442. 240.3 —0. 2.8 — 1.2402 
. 7; 0. 3} —0. .3 0. 
2. 3-4-3. 3|—0, 8 —0. 0. 34-2. 0-41. 5) ate 3.5—0.9—0.3 
. 2) 0.0—0. —0. 8)  0.0)—0. 3.41. 1-40. 1 +40. 3.5-+40.1 —0.2 
+0.6—0. . 2) —0, 2) +0. 0. 11-40. 3)—0. 3 —0. 2840.5 0.0 
0. 240, 5/0. 4-4-0. —1. 2) —0, 2|—0. 6] —0. 0.1 
HES. 1/41. 34-1. 6 +0. 0-4-1. 0/40. 5 +0. 7 —1. 8) —0. 6|—0. 11.5 4-1.5+40.4 
d 40. 3 0. 549. 50. 4-2. 0 —1, 2) 5) 1.0 41. 340.3 
+1. 1) 0. 04-0. 9 +40. 1 —1. 3] —0. 0.0 +1. 040, 2 
3) 0] 2, —0. 1/442. 2) 0. —2.0)-0.2) 0.4) - 1.0-0.2—0.2 
8|—3. 4|—0. 8 —0. 0} +2. 1)-4-0. 2) 0. 1,-2.3 3.6 -0.6 -0.3 
3. —4. 9] —1, 3 —0, 2. 1)—0. 1] —0. 1-2. 0) —2. 3)-L0. & 
1] —1. +1. 8} —0. —1. 9} —2. 3) +0. 3] —0. 5.8—1.2 0.0 
1) —5.2)—1.1) 641. 6) 3/40. 6) + 0.3) -0. 2—-1.1—0.1 
—3. 0|—3. 2 9140.5) 0.0)40. —0. 1) -0. 3.640.140.3 
20-28 ALO. 1 —0. 2 +0. 2-40. if -0. 5) —0. 1 —0. 3] -0. 3.1 40.5 40.2 
1.0 —1. 5 40.6 —0. 4 —0.7 40. 4 —0. —0.6) 1.740.9 —-0.2 
0.0—1.4+1. 6 —0. 240.5 —0. ~ 1.641.5—0.3 
—0. 40. 5 —0. IHL. 1-4-1. 5 —0. 5/40. 1.0 41.3 —0.2 
. 6 —0. —2.1+40.4 +0. 64-2. 0 —0. 3) 0. 0.1410 00 
.9-+1.1—0.2 0. —2.3 +40. 2 +40. 1. 8-4-2. 4 —0, 2|—0. 1.2—0. 2,—0.1 
1.8) +0. 7 —2. 4 40.2 40. 2.4 0.0—0, 1.3 —0. 6-40. 4 


the year. The following characteristics of these waves may 
be noted. 

Diurnal wave.—In January the amplitude, a,, is about 0.011 
inch, and this increases to 0.018 in August, which seems to be 
the maximum. The phase of the maximum in January is at 
6-7 a. m.,and that of the minimum is at 6-7 in the evening. 
The morning maximum phase is, apparently, about one hour 
later, 7-8 a.m. in the summer, and the evening minimum 
phase is, also, one hour later, 7-8 p. m. Thus, there is a 
slight advance of one hour in the times of maximum and min- 
imum in passing from the cold season, with the sun in the 
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Southern Hemisphere, to the warm season, with the sun in the 
Northern Hemisphere. 

Semidiurnal wave.—The two maxima occur with remarkable 
steadiness at about 10 a. m. and 10 p. m. throughout the 
year, though they are a little later in the summer than in the 
winter. The minima occur at 3-4 a. m. and 3-4 p. m. in the 
winter, and about one hour later 4-5 a. m. and 4—5 p. m. in 
the summer. The ascending branch of the curve is, there- 
fore, a little less inclined than the descending branch during 
the winter, but in summer they are quite symmetrical. The 
amplitude of the curve is about 0.018 in January and some- 
what less in the summer, 0.014 in June, 0.015 in July. 

Tridiurnal wave.—There is much more fluctuation in this 
minor wave than in the twoothers just described. In Decem- 
ber, January, and February the amplitude is about 0.006, with 
maxima at 2 a. m., 10 a. m., 6 p. m., and minima at 6 a. m., 2 
p-m., 10 p.m. On the other hand, in the summer the ampli- 
tude is about one-third as great, 0.002, but the phase is reversed 
so that the maxima occur at 7 a. m., 3 p. m., 11 p.m., with the 
minima at 3a. m.,1la.m.,7 p.m. The change of phase ap- 
pears to take place between March—April, August-September, 
so that the larger amplitude is developed while the sun is in 
the Southern Hemisphere, and the smaller while it is in the 
northern, the transition taking place at the equinoxes as the 
sun crosses the equator. This is the third instance in which 
an inversion phenomena has been detected in the earth’s at- 
mosphere, due the orbital solar action: (1) The inversion 
of the magnetic and meteorological elements as described in 
my Bulletin No. 21; (2) the inversion or surging of the at- 
mosphere as to its temperature between the Tropics and the 
temperate zones, and as to its pressure between the Eastern 
and the Western hemispheres, as shown in the Mownruty 
Wearner Review, November 1903; and (3) in the tridiurnal 
pressure wave as exhibited in this paper. Whatever may be 
the causes of these phenomena of inversion it is evident that 
the mere interference of waves of different periods can not be 
the sole cause. The subject will require careful and exhaust- 
ive investigation of the numerous forces operating in the com- 
plex circulations of the solar and terrestrial atmospheres. 


THE DIURNAL, SEMIDIURNAL, AND TRIDIURNAL TEMPERATURE WAVES 
IN THE LOWER STRATA OF THE ATMOSPHERE. 


An inspection of the temperature curves given in the pre- 
ceding paper, Monruty Weatuer Review, February, 1905, makes 
it evident that the temperature waves in the successive strata 
of the loweratmosphere differ very much from the wave observed 
at the surface. We may suppose that the pressure waves are 
closely connected with the temperature variations in the lower 
strata, and that the changes in the density produced by the 
variations in temperature become converted into pressure 
changes in part by thermodynamic processes. The subject is, 
of course, complex, and its final solution will require more de- 
tailed examination than it has been possible to make at this 
time. I have decided to execute a rough sort of integration 
of the entire temperature effect, by computing the components 
for the curves deduced on the planes at 195, 400, and 1000 
meters elevation. The agreement between this result and the 
actual one existing in the atmosphere from the surface to 3400 
meters can be only approximate, but the outcome serves to 
indicate that the temperature waves in the free air are the di- 
rect cause of the pressure waves as a density rather than as a 
dynamic effect. The temperatures on these three planes were 
scaled from the diagrams, each one was separated into its I, 
II, III components, and then the sums for each type on these 
three planes were computed. The details of this work are 
given in Table 2, since they are of general interest, and the 
second section of the diagrams under each month in figs. 26-37 
gives the corresponding temperature curves. I repeat the 
statement, that for convenient comparison of the temperature 
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waves with the pressure waves the numerical signs have been 
reversed throughout the temperature computation. 

Diurnal wave.—These temperature waves have been con- 
structed without using the surface temperatures, and this im- 
plies that the temperatures in the several strata are chiefly 
concerned in generating the pressure waves that are observed 
at the respective elevations. Of course some additional influ- 
ence must be expected to work in from the adjacent strata 
not here reckoned in the integration, and therefore the results 
here discussed do not exhaust the entire scope of the avail- 
able sources of inquiry. A close approximation to a parallel- 
ism between the pressure and the temperature systems is 
certainly indicated. In January, February, and March the 
diurnal curves of temperature and pressure are in close agree- 
ment as to amplitude and phase, and reversing the sign of J 7, 
we obtain the relation, 

—4° JT + 0.010 SB, or —1° 0.0025 inch. 
With the approach to summer the curve of temperature in- 
creases in amplitude more rapidly than the pressure curve, 
and the phase of maximum and of minimum in July and August 
is about three or four hours earlier, 4 a. m. for tempera- 
ture and 7 a. m. for pressure, or 3:30 p. m. for temperature 
and 7:30 p. m. for pressure. The semidiurnal temperature 
waves are, however, smaller than would be expected and pos- 
sibly I have not obtained exactly the correct temperature 
curves to resolve into components in these two months. We 
have an approximate relation, 

—12° 47 « +0.017 JB, or —1° Fx + 0.0014 inch. 

It follows that in summer the influence of one degree of tem- 
perature to change the pressure is about one-half as much as 
it is in the winter. This implies a series of complex functions 
which it is not possible to discuss in this place. 

Semidiurnal wave.—The most important fact brought out by 
this computation is that a true semidiurnal wave of tempera- 
ture is developed in the lowe? strata whose phase for the maxi- 
mum ordinate persists steadily throughout the year at 8 a. m. 
and 8 p. m., with the minimum at 2 a. m. and 2 p. m., except 
that in summer the minimum occurs about one hour earlier. 
Generally the temperature maxima precede the pressure maxi- 
ma by about two hours, implying that the semidiurnal pres- 
sure wave follows the temperature wave at an interval of two 
hours throughout the year. In winter the amplitudes have 
nearly the following relation, 

— 3° JT «x 4-0.018 JB, or —1° Fx + 0.0030 inch, 
while in summer the relation is follows, 

—2° + 0.015 JB, or —1° Fu + 0.0075 inch. 

Hence, the temperature wave in summer is two and one-half 
times as effective in producing the pressure wave as it is in 
the winter. In considering the dynamic relations of these 
waves, it is necessary to bear in mind that the entire system 
is moving from east to west in the atmosphere, or from right 
to left in the diagram, and the relative position in the semi- 
diurnal, as in the diurnal waves, is that the temperature waves 
precede the pressure waves. If a physical process is con- 
cerned, as the vertical movement of convectional currents with 
expanding heads, or the downward flow of cool air along the 
sides of the warm diurnal cone, then this time-lag of two 
hours represents the interval connecting the temperature cause 
with the pressure effect. It is, however, quite clear that the 
diurnal pressure waves have their origin in a temperature 
wave, rather than in a forced dynamic wave as suggested by 
Lord Kelvin. 

Tridiurnal wave.—We shall divide the year into two portions 
for discussing the tridiurnal wave: first, October to March, 
and, second, April to September. In the winter period it is 
seen that a fair agreement exists in the phases of the maxima 
of the temperature and the pressure waves, and that, with the 
system of coordinates here employed, they are in approxi- 
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mately direct synchronism. In the summer months, on the 
other hand, although the correspondence between the two 
sets of curves is much less satisfactory, there is suggested a 
synchronism of the inverse type, such that the phases of the 
temperature and pressure are opposite to one another. It will 
hardly be safe to lay down more definite conclusions regarding 
these tridiurnal curves, because we should not only require to 
have for discussion very perfect original curves in the atmos- 
phere, but also it would be necessary to integrate throughout 
the entire range in altitude—that is, through the strataof the 
atmosphere affected by the diurnal disturbance—instead of 
limiting our summation to three selected curves. 

A further discussion of these curves in connection with the 
vapor tension, the electric potential gradient, the coefticient 
of dissipation, and the phenomena of atmospheric electricity 
generally will be found in the next paper of this series, while 
their relations to the diurnal variation of the earth’s magnetic 
field will be taken up in a still later paper. 


RECENT PAPERS BEARING ON METEOROLOGY. 
By H. H. Kimpatt, Librarian and Climatologist. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a —— 


Science. New York. New Series. Vol. 21. 
Rotch, A. Lawrence. The St. Petersburg conference on the ex- 
ploration of the atmosphere. Pp. 461-465. 
Barus, Carl. Radiation associated with X-rays. Pp. 551-566. 
ee C.M. The total solar eclipse of August 29-30, 1905. Pp. 
635-637. 
Scientific American. New York. Vol. 92. 
L. Some weather observations. P. 262. 
Scientific American Supplement. New York. Vol. 59. 
Poynting, J H. Radiation pressure. P. 24435. 
—— Rain: its cause. Pp. 24474-24475. 
—— The Piesmic barometer. P. 24482. 
—— The structure of the atom. P. 24498. 
Nature. London. Vol. 71. 
Bryan, G.H. Progress in aerial navigation. Pp. 463-465. 
—— |Kite ascents made on the yacht of the Prince of Monaco in the 
Mediterranean and North Atlantic Ocean in the summer of 1904. | 
[Note on work of H. Hergesell.] P. 467. 
—— Effect of autumnal rainfall upon wheat crops. Pp. 470-471. 
Rotch, A. Lawrence. Inversions of temperature and humidity 
in anticyeclones. Pp. 510-511. 
Geographical Journal. London. Vol. 25. 
Scott, Robert F. Results of the National Antarctic Expedition. 
|Climate.] Pp. 353-373. 
Symons’s Meteorological Magazine. London. Vol. 40. 
The rainfall of the six months, September, 1904-February, 
1905. Pp. 21-25. 
Dansey, R. P. The glacial snow of Ben Nevis. Pp. 29-32. 
Harvey, C. Wigan. A quarter of a century’s rainfall at Throck- 
ing, Herts. P.32. 
Burtt, Theodore. Meteorological observations in Pemba during 
1903 and 1904. Pp.34-35. 
Knowledge. London. New Series. Vol. 2. 
a Beresford. ‘‘Ad Infinitum.” The structure of the atom. 
Pp. 74-75. 
MacDowall, Alex. B. Forecasting seasons. P. 80. 
Science Abstracts. London. Vol. 8. 
Rosjenhain], W. Manufacture of thermometer glass at Jena, 
[Abstract of report of E. Grieshammer.]  P. 162. 
Biaynes], R. E. Formula for gaseous diffusion. [Abstract of 
article of P. Langevin.] P. 163. 
Ros[enhain], W. Thermometer glass and the annealing ther- 
mometers. [Abstract of article of G. Miiller.] P.176. 
Scottish Geographical Magazine. Edinburgh. Vol. 21. 
Brown, Rudmose. Argentine Antarctic station. Pp. 207-210. 
Journal of Geography. New York. Vol. 4. 
Kirchwey, Clara B. Laboratory work in physical geography in 
secondary schools. [Atmosphere.] Pp. 122-130. 
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Journal. . Vol. 21. 
Schuster, Arthur. The tempeiature of the solar atmosphere. 
Pp. 258-260, 
Poynting, J. H. Radiation pressure. Pp. 393-406. 


London, Edinburgh, and Dublin Philosophical Magazine. Cth Series. Vol. 9. 
Cook, 8. R. Escape of gases from atmospheres. Pp. 508-510. 
Stoney, G. Johnstone. Escape of gases from atmospheres. [Dr. 

G. Johnstone Stoney's reply to article of S R. Cook.} Pp. 510-513. 
Wood, Alexander. Spontaneous ionization of air in closed ves- 
sels and its causes. Pp. 550-576. 

Bulletin of the American Geographical Society. New York. Vol. 37. 

Ward, R. DeC. Meteorology in the Antarctic. [Note on address 
of Charles Royds.] Pp. 105-106. 


Wiard], 8. DeC. The rainiest district in Europe. [Abstract of 
article of Kassner.| Pp. 162-163. 
Ward], R. DeC. ean temperatures of high southern latitudes. 


Abstract of article of Hann.| P. 167. 
‘lard], R. DeC. The cyclonic element in climatological summa- 
coe | of paper of R. DeC. Ward.| P. 169. 
Engineering ews. New York. Vol. 53. 
Kimball, Herbert Harvey. Evaporation observations in the 
United States. Pp. 353-355. 
Popular Science Monthly. New York. Vol. 66. 
Brown, Ernest W. Sunspots and weather. Pp. 505-514. 
Annuaire de la Société Météorologique de France. Paris. 53 année. 
Marchand, B. Les lueurs crépusculaires et les phénoménes con- 
nexes observés en 1902-1903. Pp. 40-45. 
Annales de Geographie. Paria. 14 année. 
Zimmermann, Maurice. L'oeuvre scientifique de l’expédition de 
la Belgica’. [Note] Pp. 170-176. 
Comptes Rendus de UV Académe dea Sciences. Paris. Tome 140. 
Forel, F. A. Le cercle de Bishop de la myntagne Pelée de la Mar- 
tinique. Pp. 694-696. 
, &. Surla photographie de la couronne solaire au sommet 
du mont Blane. Pp. 768-771. 
Janssen, J. Sur la photographie de la couronne solaire au sommet 
du mont Blane. P. 771. 
Fonvielle, W. de. L’influence des éclipses sur le mouvement de 
latmosphére. Pp. 901-902. 
Archives dea Sciencea Physi et Naturellea. Geneve. 4 Période. Tome 19. 
Forel, F. A. Le cercle de Bishop de la montagne Pelée 1902-1904. 
Pp. 229-258. 
Le Temps qu'il Fait. Mons. 2me année 
Bracke, A. Les gelées d’avril. 
Ciel et Terre. Bruxelles. 26me année. 
—— L’'insolation Suisse. [Note on work of H. Dufour.| p. 24. 
L., V. D. La faible pluvosité relative des cétes basses. Pp. 42-44. 


"Pp. 42-47. 


Fooz, G.de. La température dans le tunnel du Simplon. [Ex- 
tract from article of G.de Footz,| Pp. 44-46. 
—— Ascensions de cerfs-volants au-dessus de la mer. Pp. 47-49. 


—— L'état des glaces dans les mers Arctiques pendant l'hiver 1903- 
1904. Pp. 49-50. 

Bulletin de la Société Belge d' Astronomie. Bruzelles. 10me année. 

Spée, —. Lagrande tache solaire de janvier-février, 1905. Pp. 57-62. 

Spée, B. L ‘activité solaire en février, 1905. Pp. 69-71. 

V., J. Anomalies dans la direction du vent au Ben Nevis. Pp. 
XV-XVIII. 

Gaea. . 140 Jahrgang. 
—— Die Entstehung des Hagels. Pp. 220-225. 
—— Die Aufspeicherung der Sonnenwiirme in verschiedenen Fliissig- 
keiten. Pp, 225-232. 
Die Abbildung von Gewiissern in Wolkendecken. [Note on work 
of Erk.| Pp. 248-249. 
Petermanns Mitteilungen. Gotha. 51 Band. 
Nansen, Fridtjof. Die Ursachen der Meerestrémungen. Pp. 1-4. 
Das Wetter. ‘Berlin. 22 Ji 

Arendt, Th. Gewitter und Hagelgefahr. Pp. 49-55. 

Sprung, A. Ueber die automatische Aufzeichnung der Regen- 
Intensitiét. Pp. 56-58. 

Sieberg, August. Erdbeben und Witterung. Pp. 58-65. 

Assmann, Julius. Die Niederschlagsverhiltnisse in Zentral- 
Europa in der ersten November-Dekade 1904. Pp. 68-70. 

Annalen de Physik. ig. 4folge. Bd. 16. 

Frank, Albert. Versuche zur Ermittelung des Luftwiderstandes, 
dessen Abhiingigkeit von der Geschwindigkeit und der Gestalt der 
Koérper. Pp. 464-489. 

Illustrirte Aeronautische Mittei 

Ritter, Friedrich. Wind 
Pp. 73-84. 

K. Die Drachenstation der Deutschen Seewarte, Pp. 89-91. 

Rosenthal, Elmar. Ueber den vertikalen Temperaturgradienten 
in Zyklonen. Pp. 117-121. 


Straasburg. 9 Jahrgang. 
ruck auf unrunde und vertiefte Flichen. 


ZSiss, B. Electricititszerstreuung in Kremsmiinster (1903-1904). 
Pp. 129-132. 

Boltzmann, A. Luftelektrische Beobachtungen auf dem Meere. 
Pp. 132-133. 
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ikalische Zeitschrift. Leipzig. 4 Folge. Band 16. 
Battelli, A. and Maccarrone, F. Sind radioactive Emanationen 
elektrisch. Pp. 161-163. 
Das Weltall. Leipzig. 5 Jahrgang. 
Schmidt, A. Die Gesetze der Lichtbrechung, angewendet auf die 
Physik der Sonne. Pp. 215-220. 
Annalen der H; hie und Maritimen Me Berlin. 33 Jahrgang. 
Barth, Paul. Das Wetter auf dem Nordatlantischen Ozean vom 
25 September bis zum 13 Oktober 1903. Pp. 97-112. 
Friihling, J. Der Nordsturm an der ostdeutsehen Kiiste vom 13 
und 14. Januar 1905. Pp. 113-116. 
Heyne, —. Die Witterung zu Tsingtau im September, Oktober 
und November 1904 nebst einer Zusammenstellung fiir Herbst 
1904. (Bericht der Kaiserlichen Meteorologisch-astronomischen 
Station zu Tsingtau.) Pp. 116-120. 
Wien. Band 22. 
Gockel, A. Ueber den Ionengehalt der Atmosphiire und dessen 
Zusammenhang mit Luftdruckinderungen. 


Pp. 97-102. 
Jaufmann, J. Ueber Radioaktivitit von atmosphiirischen Nieder- 
schligen und Grund wiissern. 


Pp. 102-113. 
Topolansky, M. Einige Resultate der 20 jiihrigen Registrierun- 
gen des Regenfalles in Wien. Pp. 113-119. 
Hann, J. Zum Klima der dquatorialen Westkiiste Afrikas. Pp. 


120-127. 
Siegel, —. Regenwind-Rosen fiir Curityba, Parani. Pp. 127-128. 
Baer, —. Merkwiirdige Refraktionserscheinungen. Pp. 128-129. 


——— Meteorologische Beobachtungen an der Kiiste von Chile im 
Jahre 1903. Pp. 129-130. 

os a Ungewohnlich starke Szintillation am Sonnenrande. 

Friesenhof, —. Doppelte Cirri. Pp. 130-131. 

Hiann], J. Ueber die Dauer des Regenfalles in Japan. pp. 131-132. 

Blumhof, Franz. Eigentiimliche Lichterscheinung. P. 132. 

Ms. Wolkenbildungen bei Gewitterstiirmen aus der Vogelperspek- 


tive. Pp. 132-133. 
Birkeland, J. Tiiglicher Gang des Barometers in Norwegen. Pp. 
133-134. 
Kassner, K. Einige Wolkenbeobachtungen auf der Reise. Pp. 
134-136. 


H[{ann],J. Zum Klima der Italienischen Eritrii. P. 136. 

—— Einige Resultate der meteorologischen Beobachtungen auf der 
Zugspitze im Jahre 1904. P. 137. 

Krebs, Wilhelm. Staubfall-Wolken. P. 137. 

Sassenfeld, M. Zur tiglichen Periode der BewSlkung. Pp. 137- 
138. 

—— Neuere Beobachtungsresultate von Papeiti auf Tahiti. Pp. 
138-139. 

Sapper, Karl and List, Karl. Elecktrische Erscheinungen bei 
den Vulkanausbriichen in Mittelamerika. Pp. 139-140. 

Hann, J. Meteorologische Beobachtungen in Mozambique. P. 140. 


Hemel en Dampkring. Amsterdam. 2 Jahrgang. 
Monné, A. J. Neerslag in het Koninkrijk der Nederlanden. Pp. 
162-166. 
Nell, Chr. A. C. De weervoorspelling met behule van locale waar- 
nemingen. Pp. 167-171. 


S. Nog eens de telegrafische verbieding met Ijsland en de weer- 
voorspellingen. Pp. 171-173. 


RECENT ADDITIONS TO THE WEATHER BUREAU 
LIBRAR 


By H. H. Kimpatt, Librarian. 


The following titles have been selected from among the books 
recently received, as representing those most likely to be useful 
to Weather Bureau officials in their meteorological work and 
studies. Most of them can be loaned for a limited time to 
officials and employees who make application for them. 


Buitenzorg. Botanical Institute of the State of Buitenzorg. 
Observations metéorologiques. Année 1901. Institut Botanique de 
l'Etat de Buitenzorg. p. 
Canada. Meteorological Service. 
General meteorological register for the year 1904. 


Dubinskij, V[ladimir Christianovic]. 
Magnetic storm, October 31 to November 1, 1903, according to obser- 


n. p. 


vations made at the Constantin Observatory in Pavlosk. (Bull. 
imp. acad. se., St. Petersb. T. XX, No. 2.) Pp. 67-76. [Russian 
text. ] 

Fassig, Oliver L. 


Climate of the Bahama Islands. (Reprint from ‘“‘The Bahama 
Islands,’’ edited by George Burbank Shattuck.) Pp. 111-125. 

Exploration of the upper atmosphere at Nassau, New Providence, by 
means of kites. (Reprint from ‘* The Bahama Islands,’’ edited by 
George Burbank Shattuck.) Pp. 129-143. 

Magnetic observations in the Bahama Islands. (Reprint from «The 
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Bahama Islands,” edited by George Burbank Shattuck.) Pp. 99- 
108. 


8. 

Perioden in den regenval op Java. (Overgedrukt uit het Natuur- 
kundig Tijdschrift voor Ned.-Indié, Deel LXIV, afl. 1.) 32 pp. 

Regenbuien waargenomen aan het Observatorium te Batavia met 
een zelfregistreerenden regenmeter gedurende het tijdvak 1879 tot 
1901 door Dr. 8. Figee. (Overgedrukt uit het Natuurkundig Tijd- 
schrift voor Ned.-Indié, LXIV, afl. 3-4.) Pp. 162-215. 

Flammarion, Camille. 

Annuaire astronomique et météorologique pour 1904, 236 pp. 

Gautier, R. and Duaime, H. 

Observations météorologiques faites aux fortifications de Saint-Mau- 
rice pendant l'année 1903. (Extrait des Archives des sciences 
physiques et naturelles. 4 pér. Octobre 1903, fevrier, mars et 
mai 1904.) 58 pp. 

Gorodensky, M. 

On the question of the influence of the earth’s rotation on the whirls 
in the atmosphere. (Mém. imp. acad. sec., St. Petersb. Classe 
physico-mathematique. Volume XV, No. 9.) 94 pp. [Russian 
text. 

Hamburg. Deutsche Seewarte. 

Deutsches Meteorologisches Jahrbuch fiir 1903. Beobachtungs-sys- 
tem der Deutschen Seewarte. Ergebnisse der meteorologischen 
Beobachtungen an 10 Stationen Il. Ordnung und an 55 Sturmwar- 
nungstellen, sowie stiindliche Aufziechnungen an 4 Normal-Beo- 
bachtungs-Stationen. Jahrgang XXVI._ vi, 180 pp. 

Hann, Julius. 

Zur Meteorologie des Aequators nach den Beobachtungen zu Para 
am Museum Goeldi. II. 61 pp. 

Heimbrod, G. 

Results of harmonic analysis of the diurnal variation at the Cape of 
Good Hope and at Hobart. (From Terrestrial Magnetism and 
Atmospheric Electricity, March, 1904.) Pp. 9-14. 

Hellmann, G. 

Denkmiiler mittelalterlicher Meteorologie. (Neudrucke von Schriften 
und Karten iiber Meteorologie und Erdmagnetismus. Hrsg. von 
Professor Dr. G. Hellmann. No. 15.) v. p. 

Hesse. Grossherzogliches Hydrographisches Bureau. 
Deutsches Meteorologisches Jahrbuch. Jahrgang I-III, 1901-1903. 
Monatliche Uebersichten iiber die Witterungsverhiiltnisse im Gross- 

herzogthum Hessen. Jahrgang 1904. 

Niederschlagsbeobachtungen an den Meteorologischen Stationen im 
im Grossherzogthum Hessen. Jahrgang I-IV. 

Hilderscheid, Heinrich. 

Die Niederschlagsverhiiltnisse Paliistinas in alter und neuer Zeit. 
(Sonderdruck aus dem Zeitschrift des Deutschen Paliistina- 
Vereins, Bd. XXV.) 105 pp. 

Hongkong Observatory. 

China coast meteorological register. n. p. 

Klein, Hermann J. (Ed. ) 

Jahrbuch der Astronomie und Geophysik. XV. Jahrgang 1904. viii, 
344 pp. 

Kodaikanal and Madras Observatories. 

Annual report of the Director, Kodaikanal and Madras Observato- 
ries for 1904. 2% pp. 

Korostelev, N{ikolaj] A[rkadjevic]. 

The bora of Novorosiisk. (Mém. imp. acad. se., St. Petersb. VIII 
serie. Classe physico-mathématique. Volume XV, No. 2.) 135 pp. 
[Russian text. | 

Kuznetzov, V[asilij] Vasiljevic]. 

Self-registering instrument for determining the pressure of the wind, 
adapted for use on kites. (Bull. imp. acad. se., St. Petersb. 1902. 
Juin T. XVII, No. 1.) Pp. 81-89. [Russian text. ] 

Margules, Max. 

Ueber dei Beziehung zwischen Barometer schwankungen und Kon- 
tinuititsgleichung. (Separat-Abdruck aus der Boltzmann-Fest- 
schrift. 1904.) Pp. 585-589. 

Ueber die Energie der Stiirme. (Sonderabdruck aus den Jahrbuch- 
ern der k. k. Zentralanstalt fiir Meteorologie. Jahrgang 1903, An- 
hang.) 26 pp. 

Michelson, A. A. 

Light waves and their uses. 
University of Chicago. Second series. Volume III.) 

Moedebeck, Hermann W. L. 

Taschenbuch zum praktischen Gebrauch fiir Flugtechniker und Luft- 
schiffer. viii, 587 pp. 

Observatorio Meteorologico del Estado de Oaxaca. 

La lluvia en la ciudad de Oaxaca. Ligero estudio, que comprende 
una serie de 21 anos de observaciones (de 1883 4 1903,) formado 
por el Director del Observatorio, Dr. Augustin Manuel Dominguez. 


(The Decennial Publications of the 
166 pp. 


from ‘Tokyo Sugaku-Butsurigakkwai Kiji-Gaiyo. 
3 pp. 


Vol. II, No. 19.) 
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Preston, Thomas. 

The theory of heat. 2 edition. xix, 838 pp. 

Prussia. Kénigliches Preussisches Meteorologisches Institut. 

Ergebnisse der meteorologischen Beobachtungen zu Potsdam. 1901. 
xXxxv, 118 pp. 

Rajna, Michele. 

Nuovo calcola dell’effemeride del sole e dei crepuscoli per l’orizzonte 
di Bologna. (Estratta del Tome I (Serie VI) delle Memorie della 
R. Accademia delle Scienze dell’ Instituto di Bologna.) 40 pp. 

Rajna, Michele; Pirazzoli, R; Mazini, A. 

Osservazioni meteorologiche fatte durante l’anno 1903 nell’Osser- 
vatorio della R. Université di Bologna. (Estratta dal Tomo I 
(Serie VI) delle Memorie della R. Accademia delle Scienze dell 
(Instituto di Bologno.) 31 pp. 

Russia. Central Physical Nicolas Observatory. 

Annales de Observatoire Physique Central Nicolas, publiées par 
M. Rykatchef. Anneé 1902. [2 parts.] p. 

Same. Supplement. Année 1902. XIII, 165 pp. 

Same. Supplement. Année 1900. XI, 131 pp. 

Rykatchef, M. A. 

Report of the Central Physical Nicolas Observatory for the year 
1902. (Mém. imp. acad. se. St. Petersb. Class physico-mathé- 
matique. Volume XV, No. 8.) 150 pp. [Russian text. } 

Schuster, Arthur. 
An introduction to the theory of optics. 
Shukevitsch, J. 

Thermometric investigations and verification of the meteorological 
and other thermometers at the Central Physical Nicolas Observa- 
tory from 1869 to 1901. (Mém. imp. acad. se. St. Petersburg. 
VIII série. Classe physico-mathématique. Volume XV, No. 5.) 
116 pp. | Russian text. | 

Smith, Herbert H. 
Brazil; the Amazons and the coast. 
Smyrnov,D A. 

Rapidly acting water collector. (Bull. Imp. Acad. Se., St. Peters- 
burg. 1904. March. T. XX, No. 3.) Pp. 107-111. | Russian text. | 

Unusual oscillations of temperature in St. Petersburg, March 20-21, 
1903. (Bull. imp. acad. se., St. Petersb. 1902. June. T. XVII, 
No. 1.) Pp. 65-71. | Russian text. ] 

Sternwarte des Benediktiner-Stiftes. 

Resultate aus den im Jahre 1903 auf der Sternwarte zu Kremsmiin- 

ster angestellten meteorologischen Beobachtungen. 23 pp. 
Stonyhurst College Observatory. 

Results of meteorological and magnetical observations, with report 

and notes of the Director, 1904. 67 pp. 
Thomsen, Julius. 

Systematisk gennemforst termokemiske undergegelsers numeriske 

og teoretiske resultater. xii, 472 pp. 


xv, 340 pp. 


xv, 644 pp. 


SNOWFALL AND WATER EQUIVALENT. 


By Prof. H. C. FRANKENFIELD. 


While the extremely important influence of melting snows 
upon the spring floods has been always fully appreciated, no 
systematic attempts to accurately determine their effect were 
made by the Weather Bureau until the present spring. For 
several years past Mr. Charles A. Mixer, Resident Engineer of 
the Rumford Falls Power Company at Rumford Falls, Me., 
has made measurements of the water equivalent of the accu- 
mulated winter snow, and the results from 1899 to 1903, in- 
clusive, were communicated in a very interesting paper that 
appeared in the Monraty Wearuer Review for April, 1903. 

No other reports of observations were received until March 
of this year, when Mr. J. L. Dean, of the Hollingsworth and 
Whitney Company, of Winslow, Me., and Special River Ob- 
server of the Weather Bureau, made two measurements in the 
birch and pine brush at Winslow. On March 1 the depth of 
snow in the brush was 32 inches and the water equivalent 8 
inches. At the same time the depth of snow in the open was 
18 inches. On March 15 the depth of snow in the brush was 
27 inches and the water equivalent 7.5 inches; depth of snow 
in the open, 15 inches. 

During the winter just ended nine stations in the watershed 
of the Red River of the North were equipped with apparatus 
for measuring accumulated snowfall and its water equivalent. 
Observations were made on Monday morning of each week 
and telegraphed to the district center at Moorhead, Minn., 
but the snowfall during the winter was so light that no re- 
sults of value were obtained. However, observations will be 


19 pp. 

Omori, F. 
Horizontal pendulum diagram obtained during astorm, (Reprinted 
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continued and the service extended as far as possible into the 
northern rivers, and particularly into the headwaters of moun- 
tain streams in the extreme West. 


EARTHQUAKE OF MARCH 21, 1905. 
By Prof. Cuartes F Marvin. 


The table below contains the details of the record of an 
earthquake made on the Omori seismograph at the Weather 
Bureau, Washington, D. C., at 10 hrs., 59 mins., 32 sees., 
p. m. (seventy-fifth meridian time) of March 21, 1905. 

The record was very clearly defined, and the waves were 
particularly simple and sinusoidal in character throughout. 
It appears that the preliminary tremors were of exceedingly 
long duration, especially as compared with the principal portion 
of the earthquake. If we had included a series of small 
waves of regular character which preceded the larger waves 
actually regarded as making up the principal portion, the 
duration of the latter might have been made about two minutes 
longer. However, the smaller waves seemed more properly 
to belong to the second preliminary tremors. 


Earthquake of March 21, 1905, seventy-fifth meridian time. 
A. 


m, 

First preliminary tremors began.................. 10 59 32 p. m. 
Second preliminary tremors began................ 12 #42 p.m. 
Principal portion began 24 06 p. m. 
Principal portion ended ............ 11 26) «17 p.m. 
End of earthquake (a. m., March 22)............... 0 13 Wa.m. 
Duration of first preliminary 

Duration of second preliminary 

Duration of principal portion. . 


Whole duration ofearthquakelhr.13 “ 40 * 
Average complete period of 5 long uniform waves, 


at beginning of second preliminary tremors ..... BU sec. 
Average complete period of 8 uniform waves at end 

of second preliminary tremors.................. 15.6 * 
Average complete period of 7 uniform, strong waves, 

constituting the principal portion. .............. 15.6 
Maximum double amplitude of actual north-south displace- 

ment of the earth at seismograph....................... 0.35 mm. 


The north and south component of horizontal motion only 
was recorded. 


THE VARIATIONS IN ATMOSPHERIC TRANSPARENCY 
DURING 1902, 1903, AND 1904. 


By Heesert Harvey Kimeact, Librarian and Climatologist, U. 8. Weather Bureau. 


In the Proceedings of the Third Convention of Weather Bu- 
reau Officials, pp. 69-77,' are given some results of observations 
made by me on the quantity of solar radiation received at the 
surface of the earth, and on the polarization of blue sky light, 
during 1902, 1903, and 1904. In another column of the current 
Review Miss R. A. Edwards has given a translation of E. Mar- 
chand’s account of similar observations covering the same 
perivd, supplemented with observations of certain optical phe- 
nomena, and made at Pic du Midi and Bagnéres, in the Pyre- 
nees, France. A comparison of certain features of these two 
series of observations is of interest. 

In the Pyrenees a diminution in the amount of solar radia- 
tion received at the earth’s surface was noted at intervals after 
May 27, 1902. This diminution became permanent in January, 
1903, at which time it amounted to 20 per cent of the normal 
radiation. It reached 50 per cent on the 21st and 22d of the 
following month, and was quite marked until August of that 
year, when it amounted to about 10 per cent, after which it 


‘Variations in insolation and in the polarization of blue sky light 
during 1903 and 194. By H. H. Kimball. ( Proceedings of the Third 
Convention of Weather Bureau Officials at Peoria, Ill., September 20, 21, 
22, 1904. Washington, 1904. 
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gradually diminished, but was noticeable at times up to the 
end of 1904. 

The blueness of the sky suffered a diminution of three units, 
measured on a scale of 0 to 50. 

In my paper above referred to it is stated that— 

I was surprised at the small value of the solar radiation received at 
the surface of the earth during January, February, and March, 1903, but 
particularly during March. 

Also furthermore, 

From January, 1903,to March, 1904, inclusive, there was a marked 
deficiency in the radiation measurements as compared with similar meas- 
urements made by Mr. Harvey N. Davis at Providence, R. I., in 1892,* 
amounting in some months to as much as 30 per cent, and in others to 
less than half this amount. 

Since these observations were not all made at one station, 
they are not strictly comparable; but since Providence, the 
most northern station, generally gave the largest radiation 
values, the diminution in radiation as measured in 1903 and 
1904 can hardly be attributed to local conditions. 

The observations with the Pickering polarimeter, made at 
Asheville and Black Mountain, N. C., from December, 1902, to 
March, 1903, inclusive, and at Washington, D. C., from May, 
1903, to date, may be compared without considering the dis- 
crepancy due to latitude that applies to pyrheliometer obser- 
vations, although local conditions must also have an effect 
upon polarimeter observations. 

There is a wide variation in the polarization of blue sky light 
from day to day, even when no clouds are present. I have 
therefore selected the observations showing the maximum 
polarization for each month, for comparison in the following 
table: 


Maximum percentage of polarization of blue sky light during each month ata 
point on the vertical circle passing through the sun, and 90° from the latter. 


Month. 1902. 1903. 1004, 1905, Month. 1902. 1903, 1904. 1905. 
Per et. Per et. Per et. Per et. Per ct. Per et. Per et. Per et. 
February. .|........ | 51.6 55.6 August 
47.4 53.2) 61.1 September ........ 4.6 
37.6 | 589 |........ December 55.7 526/ 62.9 ........ 


No observations for the months left blank. 


Since in general the blueness of the sky and the amount of 
solar radiation measured at the surface of the earth are pro- 
portional to the percentage of polarization of the blue sky 
light, it is not difficult to trace in the above table the diminu- 
tion in atmospheric transparency that became marked in the 
Pyrenees in January, 190%, continued until the following Au- 
gust, and has gradually become less noticeable since that date. 

The observations here compared are but two series out of 
many that show a diminution in the transparency of the atmos- 
phere during 1903, plausibly due to the presence of volcanic 
dust in the atmosphere. A summary of other observations 
may be found in my paper in the proceedings of the conven- 
tion already referred to. 

It isa strange coincidence that the observations at the As- 
trophysical Observatory of the Smithsonian Institution indi- 
cate that during 1903 and 1904 not only did the solar radiation 
suffer unusual absorption in the earth’s atmosphere, but the 
absolute amount received at the outer surface of the earth’s 
atmosphere was less than usual.’ Naturally the question 
arises as to the possible relation between these two phenomena. 
The bolometric observations to be made on Mount Wilson, 
Cal., during the coming summer, by Professor Langley and 
Mr. Abbot will no doubt shed much light on this subject. 


? Observations on solar radiation with the Angstrém pyrheliometer. 
Monthly Weather Review, June, 1903, Vol. XXXI, p. 275. 

‘See Langley, 8. P. Ona possible variation of the solar radiation and 
its probable effect on terrestrial temperatures. (Astrophysical Journal, 
Chicago. Vol. 19. p. 305-321.) 
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Diminished transparency of the atmosphere for considerable 
periods is not unusual. The meteorological cor iitions are 
frequently such that during an entire month there will not be 
a single day with a clear sky. But where such a variety of 
observations show a turbid condition of the atmosphere for 
several successive months, and even on days when meteoro- 
logical conditions are favorable for a clear sky, some other 
explanation is necessary. In the case under cousideration 
this is supplied, as indicated by Marchand, by the great quan- 
tities of volcanic dust thrown out by the eruptions in the West 
Indies during May, 1902. 


TWILIGHT GLOWS AND CONNECTED PHENOMENA 
OBSERVED IN 1902, 1903, AND 1904 IN THE 
PYRENEES. 
By E. Marcnanp. 
{Translated hy Miss R. A. Edwards, from the Annuaire de la Société Météorologique 


de France, February 1905, p. 40-45. | 

I will summarize here, very briefly, the observations made 
on these phenomena at Pic du Midi or at Bagnéres, by my co- 
workers, Messrs. Ginet, Latreille, Dort, and myself, since the 
end of the year 1902; observations which have been communi- 
cated at different times to the Société Ramond, principally in 
the meetings of February 3, and April 7 and 12, 1904. 

Three principal phenomena have been distinguished which 
can be attributed, nevertheless, to the same general cause, the 
presence of dust, or perhaps of extremely fine particles of ice, 
in the upper regions of the atmosphere, the dust coming 
probably from the great eruptions of the volcanoes of the 
Antilles in May, 1902. These three principal phenomena are: 
(a) twilight glows; (/) solar or lunar coronas; (c) diminution 
of solar radiation. And we shall have occasion to mention 
several others of less importance. 

TWILIGHT GLOWS. 

Two phases of this phenomenon may be distinguished; (1) 
The appearance, fifteen or sixteen minutes after sunset' of a 
first twilight segment, pink, purplish, or copper red, which 
lasts from twenty to twenty-five minutes and then disappears 
below the horizon, leaving but a more or less persistent band 
of red or orange. The phenomena are naturally reversed 
when one observes in the morning before sunrise. (2) The 
appearance, about fifteen minutes after the disappearance of 
the first segment, of a second segment, pink or copper red, occu- 
}} ng about the same position, and disappearing in the same 
nmunner, but remaining sometimes much longer than the first. 

The first segment is not peculiar to the period 1902-1904, 
during which time it only became much more intense and 
much more brightly colored. It exists at all times but it was 
on July 31, 1902, that I found it for the first time at Pie du 
Midi of an abnormal intensity; an intensity which I observed 
afterwards at various dates, during August, September, and 
October; but it was not until the end of October that it at- 
tracted the attention of the public. 

By observing carefully the angular maximum height of the 
summit of this colored segment (due to the reflection of the 
solar rays, tangential to the earth, on the dust of the upper 
atmosphere) and the corresponding hour, one may calculate 
the height of the dust above sea level; allowing for refraction, 
these calculations have given me rather variable numbers, 
comprised between 10 and 40 kilometers. 

The second segment, also, usually exists; but it consists or- 
dinarily of a faint white light and therefore generally passes 
unnoticed; since the month of October, 1902, it has frequently 
been of a pinkish tint or copper red, sometimes brilliant and 
contrasting strikingly with the rest of the sky, which, at this 
time is very dark. 

' We have reference here to the astronomical sunset, which may differ 
somewhat from the real sunset. At Pic du Midi, the real sunset takes 


place from eight to thirteen minutes after the astronomical sunset, on 
account of the large depression, 1° 42’, of the sensible horizon. 
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It is this second segment, when it is colored, that consti- 
tutes always, for the public, the twilight glow; it is produced 
by the solar rays that undergo two reflections on the atmos- 
pherie dust.’ 

In other words, one may say that the sun itself is the source 
of light of the first segment, although it has already set at the 
place where one observes this segment; while the source of 
light of the second segment is the colored region of the first 
segment or horizontal band, which latter is in the horizon of 
that elevated point in the atmosphere where this second seg- 
ment is produced. 

After August, 1902, the first segment, with its brilliant col- 
oring, was observed several times each month; the second 
segment was relatively rare and was produced only during 
groups of two, three, and four days, separated from each other 
by rather long intervals, sometimes of several months. We 
must conclude from this that the atmosphere has probably 
contained a large quantity of dust ata high elevation ever 
since the latter part of the year 1902, but that it was probably 
not always abundant enough or elevated enough to be able to 
produce the second segment. 

However, the second phenomenon demands not only the 
presence of very elevated dust; it is also necessary that the 
atmosphere be clear to a great distance from the place of ob- 
servation to the east, for the morning, or to the west, for the 
evening. This can not occur frequently; therefore, contrary 
to what certain authors think, the absence of this second seg- 
ment does not prove the absence of atmospheric dust. 

Moreover, other related phenomena, which I will briefly enum- 
erate, go to prove, in their turn, that this abnormal dust has 
never been absent during two years. 

(b.) SOLAR AND LUNAR CORONAS—ANTHELIA. 

After examining carefully the notes that accompany our 
observations with the dynamic actinometer and which give 
exactly the condition of the sky about the sun," I find that the 
solar corona was clearly perceived for the first time at Bag- 
neres and at Pic du Midi, July 26, 1902, that is, about two 
months and a half after the great eruptions at Martinique. 
But it was only beginning with the month of December of the 
same year that it was seen permanently around the sun, or 
around the moon during the night. It is still visible when- 
ever the sun shows itself; however, it seemed less luminous 
in 1904 than during 1903.* 

This corona is composed of a sort of circular white halo, 
immediately surrounding the sun, and whose exterior contour 
is slightly tinted with copper red or purplish pink. The col- 
oration can be seen only by hiding the sun behind an obstacle 
somewhat distant from the eye, such as a tree, the summit of 
a house, ete. 

The mean diameter of the colored ring, as measured very 
frequently at Bagnéres or at Pic du Midi,’ was about 48°, 
varying from 46° to 50°, at the end of 1903; the width of this 
ring was at that time about 20°; the outer diameter of the 
corona was about 70°. At the present time the mean diame- 
ter appears to be from 40° to 44°; the measurement is diffi- 
cult, however, especially at the present time, because the col- 
ored ring merges insensibly into the white halo of the interior, 
and into the blue sky of the exterior. 

At the close of 1903, we frequently saw in the luminous halo 
- 2] wish to state, in the beginning, that I describe always the phenom- 
ena visible in the evening; that the words first and second segment re- 


late to the sunset; and that in the morning these phenomena occur in 
inverse order. 

’At Bagnéres and at Pic du Midi, we take observations every three 
hours, daily, with a static actinometer and besides, when the state of the 
sky will permit, with a dynamic actinometer (of a system intermediate 
between those of Violle and of Crova). 

‘The name Bishop’s ring is often given to this corona. 

5 For these measurements and for all those that may have to be made 
on the phenomena of atmospheric opties, I have devised a special graph- 
ometer, very easily used, very convenient, and very easy to construct. 
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some slight striw, analogous to the filaments of the cirrus, 
forming a sort of network and showing to the eye the appear- 
ance of a very fine dust, irregularly stratified and lighted; 
sometimes this same appearance of a dusty network was per- 
ceived also at the exterior of the corona, which appeared then 
much larger (its exterior diameter was, on certain days, 130°, 
while under ordinary conditions it was about 70°). Finally, 
I saw this dusty network over almost the whole extent of the 
sky. These phenomena were not produced in 1904. 

In considering the corona as a phenomenon of diffraction 
caused by atmospheric dust, we find easily that the mean 
diameter of the particles of dust is about 2.6 », or, in round 
numbers, three-thousandths of a millimeter. 

But this corona is not the only phenomenon of diffraction 
produced by the so-called dust. I will mention another, which 
has not yet been described and which I observed in 1883 and 
1884, at the same time as the Bishop's ring, soon after the 
terrible eruption of Krakatoa.’ This is an anthelion altogether 
analogous to those which are often produced on fogs or clouds 
at elevated stations, such as Pic du Midi, and to which the 
name “Specter of the Brocken”’ is often given. 

This anthelion appears in the form of a faintly-colored 
purplish-pink or copper-red ring of the same diameter and 
the same width as the colored ring of the solar corona, but 
visible on the side opposite the sun, or to the east in the 
evening. I observed it rather frequently during January, 
February, and March, 1903, very rarely during the following 
months, and not once during the month of August of the 
same year. 

Quite often the lower part only of the anthelion was visible. 
When this was the case, the phenomenon assumed the aspect 
of two columns of purplish light, about 50° apart, slightly 
curved toward each other (the upper part of the are being 
absent) and resting on the pink band which ordinarily sur- 
mounts the shadow of the earth. 

Finally, on the same dates, the horizon opposite the setting 
sun often shows over a large extent a faint purplish tint, which 
commences some minutes after sunset and continues for a 
variable length of time. 

(c.) DIMINUTION OF SOLAR RADIATION. 

According to the observations made with the dynamic acti- 
nometer as often as possible at the two stations of this ob- 
servatory, it was on May 27, 1902 (that is to say, 20 days 
after the great eruptions of Mont Pelce), that the first appre- 
ciable diminution of the intensity of radiation was recorded, 
and that, too, simultaneously at Bagnéres and at Pie du Midi, 
without any other apparent cause than the slightly vaporous 
(hazy) appearance of the sky in the neighborhood of the sun.’ 

But this diminution then ceased. It was observed from 
time to time during the following months, and became per- 
manent in January, 1903; the diminution then amounted to 
about one-fifth of the average intensity of insolation that had 
obtained during preceding years at the same dates and under 
the same conditions as regards the height of the sun, the 
temperature, and the humidity. 

On February 21 and 22, 1903, at Bagnéres, this diminution 
attained one-half the normal value of the radiation. The 
atmosphere was then charged with a dust, hiding objects more 
than six or seven kilometers distant, and rising not more than 
2800 meters on the 21st and 2500 meters on the 22d, accord- 
ing to observations taken at Pic du Midi. The comparison 
of the actinometric observations made at Bagnéres and at Pic 


*In the month of December, 1883, I called the attention of the Acadé- 
mie des Sciences to the presence of this diffraction circle [i. e., the Bishop 
cirele.—Ep.; and to its connection with the twilight glows of the pre- 
ceeding month. See Paris, C. R., 1883, xevii, p. 1514. 

‘Although the observers, Messrs. Ginet and Dort, did not note ex- 

icitly on this day the presence of a corona around the sun, but only a 
ight vapor or mist in the neighborhood of the sun, it is probable that 
the corona already existed. 
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du Midi during these and the preceding days appears to indi- 
eate that the particles of dust scattered in the higher regions 
of the atmosphere before February 20 fell little by little into 
the lower regions from the 20th to the 22d because of an ex- 
ceptionally calm atmosphere. This dust, however, was visible 
at Bagneres in the form of light stratified clouds, analogous 
to the cirrus, on the 21st and 22d; at Pic du Midi the atmos- 
phere was clear above 2500 meters and the solar radiation was 
less diminished. On the 22d and 23d at Bagnéres the fall of 
this dust on the surface of certain zinc roofs was actually 
observed. 

There was still considerable diminution of radiation during 
February, March, April, May, June, and July, 1903; in August 
the diminution still amounted to about one-tenth of the nor- 
mal radiation, during the following months it became less 
without disappearing altogether; there were, however, some 
fluctuations. During the year 1904, the actinometer has some- 
times given almost normal intensities, while on other days, 
without apparent cause, it has indicated an atmospheric absorp- 
tion greater than normal by about one-tenth. 

(d.) OTHER PHENOMENA. 

I shall but mention some other phenomena resulting from 
the presence of dust in the atmosphere. 

(1.) Diminution of the intensity of the blue of the sky.—This in- 
tensity is measured five times a day, at our two stations, by 
meaus of the Saussure cyanometer (scale of 0, white sky, to 50, 
black or blue-black sky); the diminution of this blueness was 
three units of the cyanometric scale at the end of 1902 and at 
the beginning of 1903. 

(2.) Green color of the moon.—Very often during the same 
period of 1902-1903 the moon, as seen in a clear sky, had a 
characteristic greenish tint, and was surrounded by a lumin- 
ous region of the same color, and outside of that by the halo 
or corona already described. 

(3.) Pink color of high clouds and of mountain summits.—I have 
often observed that high clouds, whose altitudes are known by 
processes that we employ for this purpose, when located at the 
zenith, or even to the east of the zenith, were illuminated by 
a pinkish light along time after sunset, as if they still received 
the rays of the sun; that is, as if they were from fifteen to 
twenty kilometers above the ground. The mountain summits 
visible from Bagnéres (for example, the Peak of Arbizon, 2830 
meters high), have sometimes been illuminated in the same 
way.” In reality, this phenomenon is quite analogous to the 
second twilight segment; the rays that then reach these 
clouds have been reflected a first time;’ they are, by contrast 
with a very dark sky, lighted brilliantly by the light coming 
from the red band orfrom the first pink segment, which is in 
their own horizon. 

General conclusions. —One may conclude, it seems, from the 
whole of our observations, that during two years very fine dust 
was scattered in the higher regions of our atmosphere; that 
above the Pyrenees this dust was never absent after the month 
of June, 1902; that the quantity and the altitude of the 
particles of dust have undergone rather large variations, but 
have, however, progressively diminished, and finally, that all 
the abnormal phenomena above described can be attributed 
to the presence of this dust. 

As to the dust itself, it appears to have come from the 
Antilles, as that of 1883 came from the eruption of Krakatoa, 
and that of 1831 from the submarine voleano which produced 
the temporary island “Julia” in the Mediterranean. 

It will not be useless to call attention to the fact that the 
various phenomena mentioned here were already described by 
the Observatoire du Pic du Midi, almost immediately after 
their appearance, in the Bulletin mensul du Bureau Central 

*I had made the same observations on the Alps (especially on Mont- 


Blane), and at the Observatory of Lyons in 1883 and 1884. 
*( By the air and vapor and dust.—C. A.} 
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Météorologique du France, viz, the twilight glows in October, 
1902, the solar and lunar corona and diminution of radiation 
in December, 1902, and January, 1903. It is, then, surprising 
that various scientists, describing them in their turn some 
months later, or summarizing in 1904 the observations made 
at various places, have appeared to ignore completely the in- 
dications given in an official organ for French meteorology. 

These indications were, it is true, very brief, as are those 
that I have just given, and it would certainly be interesting 
to publish our observations a little more in detail, as I hope 
to do soon. 

But I desire now to point out the difference of intensity 
which exists, according to my observations, between the phe- 
nomena of 1883-1884 and those of 1902-1903. In 1883 (I then 
observed at Lyons), the twilight glows (the second segment) 
were more luminous and more prolonged, and the diffraction 
circles coron« or anthelia, were much more brilliant and easy 
to see than in 1905. 


THE SOLAR ECLIPSE OF AUGUST 30, 1905, AS VISIBLE 
IN THE UNITED STATES. 


By Wittiam Francis Rice, 8. J., Creighton University, Omaha, Nebr. 


The solar eclipse of August 30, 1905, will, as is well known, be 
a total eclipse. But as the path of totality begins just outside 
of the United States, the eclipse becomes for us a partial one 
and occurs near the time of sunrise. A map of this eclipse 
specially constructed for the United States and showing 
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the varied degrees of obscuration attained in the different 
States, will, therefore, I trust, be of interest to the reader, and 
it is accordingly given herewith. (See Fig. 1). This eclipse 
map was constructed graphically according to the method 
explained by the writer in Popular Astronomy Nos. 32, 33, 
34, of August, September, and October, 1896. 

A great part of the sunrise oval lies across the United States. 
Its eastern branch entitled “Eclipse begins at Sunrise,” its 
middle line showing the “Middle of the Eclipse at Sunrise,’’ 
and its western branch on which the “Eclipse ends at Sunrise,” 
are sufficiently intelligible not to need any explanation. The 
smaller ovals marked 2, 4, 6, 8, show the even tenths of ob- 
seuration, that is, of the sun’s diameter obscured, at the 
moments of sunrise. For example, all along the oval 6 the 
sun rises six-tenths eclipsed, along the eastern branch of this 
oval the eclipse is increasing and along the western branch 
decreasing at this moment. 

The system of lines approximately at right-angles to the 
middle of the eclipse line denotes every tenth of obscuration 
for the middle of the eclipse, or, in other words, the maximum 
obscuration. 

A couple of examples will illustrate the use of the eclipse 
map. At Cincinnati, Ohio, the sun rises with an obscuration 
of 0.50, and this increases to 0.67. At Omaha, Nebr., the ob- 


scuration at sunrise is 0.56 and is diminishing. 

The dotted lines marked V, VI, VII, at the bottom of the 
map, show the places at which sunrise occurs at 5, 6, 7, 
o'clock, central time. 


C is the point of first contact. 


As 
ECLIPSE OF THE SUN a 
Aug. 30 1905 
as visible in the in 
UNITED STATES 


Fig. 1.—Map showing the degrees of obscuration in the different States. 


NOTES AND EXTRACTS. 


TORNADO NEAR nana — FLA., MARCH 20, 


Mr. William F. Reed, jr., observer at Pensacola, submits a 
report of a tornado near Bluff Springs, about 40 miles north 
of Pensacola, early in the morning of March 20. The morning 
weather map of that date shows an area of low pressure cen- 
tral near Meridian, Miss., with thunderstorms at Pensacola, 
Mobile, Meridian, Montgomery, and Nashville, and the follow- 


ing heavy rainfalls were reported: Mobile, Ala., 9.20 inches; 
New Orleans, La., 5.48; Birmingham, Ala., 1.76; Montgomery, 
Ala., 1.50; Pensacola, Fla., 1.84; Nashville, Tenn., 1.16; Cor- 
pus Christi, Tex., 1.06. 

Owing to the hour of occurrence, 4 a. m., and its brief dura- 
tion, the storm was not generally noticed, so far as known. 
Mr. G. M. Gentry, whose residence was in the path of the 
storm, furnishes the accompanying sketch, fig. 1, showing 
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that portion of township 5, range 31, in which the tornado 
occurred. All of the houses shown were more or less dam- 
aged. Mr. Gentry states that the storm track was about two 
and one half miles in length, and about half a mile in width 
at his place. 
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Fia. 1.—Track of tornado near Bluff Springs, Fla., March 20, 1905. 


Looking over its pathway, I find that trees fell in every direction, 
tops lying every way; shade and fruit trees were uprooted and twisted 
off; in the woodland they were twisted and broken off. The débris 
shows plainly the whirling motion, and s.»ems to extend to the outer 
edges of the storm's pathway. The wind that did the damage was just 
a puff of afew minutes. The lightning was terrific, and the thunder 
just a solid roar. No hail was noticed and the rainfall was less than one 
inch. I hear there was considerable damage across the river in Santa 


Rosa County. 
WEATHER BUREAU BULLETINS WANTED. 


Any one having copies of the following bulletins, that 
he can spare, will confer a favor by forwarding them to the 
Library of the U. S. Weather Bureau, Washington, D. C.: 

No. 23. Hammon, William H. Frost: When to Expect it 
and How to Lessen the Injury Therefrom. 1899. 
No. 29. McAdie, Alexander G. Frost Fighting. 1900. 


WEATHER BUREAU MEN AS INSTRUCTORS. 


Mr. Alexander McC. Ashley, Section Director, Honolulu, 
H. L., on March 17 addressed the Research Club of Honolulu on 
“Weather Bureau Methods and Instruments.” The subject 
was treated in a popular manner, the chief aim being to describe 
clearly the various lines of work now being carried on by the 
Bureau. 
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Mr. Joseph L. Cline, Observer, Corpus Christi, Tex., whose 
appointment as instructor in meteorology in the high school 
of that city has already been mentioned, has been giving one 
lecture each week during the last four months to the studenst, 
at the office of the Weather Bureau. These lectures on me- 
teorology have included climatology, the effects of climate on 
plant growth and the human organism, and the applications 
of physics, thermodynamics, and hydrodynamics in general to 
the problems of the atmosphere. Mr. Cline prefers to empha- 
size the connection of meteorology with physics rather than 
to teach the subject as a branch of physical geography. 


Mr. Norman B. Conger, Inspector, Detroit, Mich., reports 
that a number of classes from the central and eastern high 
schools came to the office at different times during March and 
were instructed in meteorological subjects. The classes in 
physical geography frequently come to the office at different 
periods and are addressed either by Mr. Conger or by Mr. C. 
D. C. Thompson. 


Prof. Henry J. Cox, Chicago, IIl., lectured during March 
before the following associations: 

March 15. Steel Works Scientific Club, Joliet, Tl. 

March 16. Paint and Oil Association, Chicago, III. 

March 24. Society of Sons of the American Revolution, 
Chicago, Ill. 

March 27. 
cago, Ill. 

March 28. 
Chicago, Ill. 

Much interest is taken in these lectures, which are devoted 
to the general subject of weather and weather forecasting. 


Men's Club of Fullerton Avenue Church, Chi- 
Men's League of Eggleston Baptist Church, 


Mr. William M. Dudley, Observer, Scranton, Pa., reports that 
135 pupils from the schools of that city. including the Dun- 
more and Scranton high schools and the Young Men’s Christian 
Association class in physics, visited the office on six different 
occasions during March. Mr. F. A. Magrum, Assistant Ob- 
server, explained to them the movement of storms, the work 
of the Weather Bureau, and the construction and use of 
instruments. 


Mr. William F. Reed, jr., Observer, Pensacola, Fla., reports 
that classes from the high school visited the oftice on March 
14, 16, and 17, and received instruction in meteorology. In 
explaining the anemometer and sunshine recorder, practical 
demonstrations were given by placing the extra instruments 
in circuit with a battery and single register. Mr. Reed also 
lectured at the high school on the following dates: 

March 2, on “The Atmosphere; its Elasticity, Composition, 
Pressure, and Height.” 

March 24, on “Climate.” Drawings enlarged from text- 
book diagrams were used for illustration. 

March 28, on “Winds and Storms.” 


Mr. J. Warren Smith, Section Director, Columbus, Ohio, re- 
ports giving an illustrated lecture on March 9 before the Young 
Men’s Christian Association of Columbus; a short address on 
“The Weather Bureau and the Telephone,” on March 30; and 
a popular lecture on “ Meteorology,” April 28. His regular 
course of instruction in meteorology at the Ohio State Uni- 
versity begins on April 6, and over thirty students have regis- 
tered for this course. 
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THE WEATHER OF THE MONTH. 


By Mr. P. C. Day, Acting Chief, Division of Meteorological Records. 


PRESSURE. 

The distribution of mean atmospheric pressure is graphically 
shown on Chart VIII and the average values and departures 
from normal are shown in Tables I and V. 

The most noticeable feature of the month was the extent 
to which changes in the distribution of atmospheric pressure 
dominated the weather conditions. 

The winter type of high pressure that had persisted over 
the central valleys with prevailing northerly winds and corre- 
sponding cold weather over the entire region east of the 
Rocky Mountains during January and February, gave way 
rapidly during the current month. The area of high pressure 
was transferred far to the east, and marked decrease in mean 
pressure occurred over all districts except on the New England 
and south Pacific coasts. 

Under normal conditions the pressure during March is rela- 
tively high over the South Atlantic and east Gulf States, over 
the upper Missouri and Red River of the North valleys, and 
along the middle and south Pacific coasts. 

During March, 1905, the eastern high area covered the en- 
tire Atlantic coast districts, with averages from .05 to.14 inch 
above the normal. The high area, normal over the Dakotas, 
had practically disappeared, while on the Pacific coast the 
usual high area was much reduced in intensity, averaging 
from .05 to .10 inch below normal. 

The normal decrease in pressure from February to March 
is remarkably uniform, only small areas showing less than 
05 inch and nowhere does it exceed .10 inch decrease. 

During the current month the changes in pressure assumed 
marked proportions, and over the entire region from the Mis- 
sissippi Valley to the Rocky Mountains the changes were from 
.15 to .25 inch greater than the average. 

There was a slight increase in pressure from the New 
England coast northeastward over the Canadian Maritime 
Provinces and into the North Atlantic Ocean, and along the 
immediate south Pacific coast, 

Asa sequence to the changes in the positions and intensities 
of the high areas and the consequent reduction of pressure to 
the northward, the prevailing wind directions were diverted 
from their normal north to west origin and consequent cold, to 
southerly and easterly winds with corresponding warmth. 


TEMPERATURE OF THE AIR. 

Unlike the preceding months of January and February, the 
temperatures during March, 1905, were above the normal over 
the entire country, except along the coast of Maine, about the 
eastern end of Lake Ontario, and at El Paso, Tex., and Phoenix, 
Ariz., where slight deficiencies were shown. 

Under the influence of the prevailing warm easterly and 
southerly winds the isotherms of mean temperature, especially 
over the Missouri Valley region and extending into the Cana- 
dian Northwest Territories, were deflected far to the northward 
of their normal positions. Temperatures over this region 
averaged from 10° to 18° daily above the normal, while over the 
remainder of the country, except at a few scattered points, the 
temperature averaged from 2° to 8° above the normal. 

It is doubtful if any preceding March within the history of 
weather observations showed thermal conditions so universal- 
ly above the normal values, extending over practically the 
entire United States and northward into Canada as far as the 
field of observation extends. 

During the first half of the month temperatures were low 
over New England, the Middle Atlantic States, and Lake region. 

Over the South Atlantic and Gulf States, the Mississippi and 
Missouri valleys the period from the 10th to the 15th was 
generally colder than the average, while over the region be- 
tween the Rocky and Sierra mountains the latter half of the 


month was generally colder than the average. On the Pacific 
coast the last five days were decidedly cold. 

No severe cold waves occurred during the month, nor were 
the minimum temperature records broken at any point. The 
maximum temperatures over the region east of the Rocky 
Mountains occurred generally from the 27th to the 29th, and 
over the lower Lake region, New York, and Pennsylvania 
temperatures higher than for any preceding March were re- 
corded. At Rochester and Buffalo, N. Y., the maximum tem- 
peratures for the month were 9° and 5°, respectively, higher 
than any previous record. 

Over portions of northern Texas, Arkansas, Missouri, Iowa, 
South Dakota, Nebraska, Kansas,and Oklahoma the mean tem- 
peratures for the current month were the highest on record. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


Average temperatures and departures from normal. 


Average 

tempera- tures Average 

tures or the epartures 
Districts, forthe | current 
month, January 1. January 1. 
° 
New England ................... 8 32.8 + 0.9 — 81 —2.7 
Middle Atlantic ................. 12 42.2 + 3.0 — 88 —2.9 
South Atlantic .................. 10 57.4 +38 — 9.1 —3.0 
Florida Peninsula*® ............. 8 68. 6 + 31 — 2.3 —0.8 
61.9 + 4.7 —11.2 3.7 
7 62.4 + 4.6 — —3.3 
Ohio and Tennessee. ..... 11 50.3 + 6.6 —10.5 3.5 
Upper Lake ...............ceecee! 10 30.1 + 3.4 — 5.5 1.8 
33.1 $13.1 + 94 +3.1 
per a Vaile Valley........ 11 43.4 + 7.5 — 6.8 -2.3 

| ll 45.2 + 9.9 — 3.2 —1.1 
Northern Slope. REINS 7 39.7 + 7.9 + 4.2 +1.4 
Middle ~ 6 49.4 + 7.4 — 5.9 —2.0 
Southern Slope*................. 6 55.0 + 4.6 —11.3 —3.8 
Southern Plateau * ..............! 13 50.2 + 1.3 + 5.0 +1.7 
Middle Plateau *............... 8 42.1 3.9 + 8.7 $2.9 
Northern Plateau*.............. 12 43.0 5.6 42.9 
eras 7 48.9 + as + &1 42.7 
5 55.7 + 28 + 8.6 12.9 


+ Regular Weather Bureau and selected cooperative stations, 


In Canada.—Prof. R. F. Stupart says: 


* * * The positive departures in Manitoba and the Northwest Ter- 
ritories were phenomenal, ranging from 11° at Winnipeg and Calgary to 
16° at Swift Current and Qu’Appelle and 18° at Battleford. In British 
Columbia the positive departure was from 5° to 8°. 


PRECIPITATION. 

The distribution of total monthly precipitation is shown on 
Chart ITI. 

The precipitation was in excess of the normal along the 
east and south Florida coasts, and the Gulf coast from Ala- 
bama westward, over the greater portion of Texas and north- 
ward over Oklahoma, Kansas, Nebraska, and Colorado. Over 
portions of this region the excess above the normal amounted 
to over 2.0 inches. 

Phenomenally heavy rains also occurred over southern Califor- 
nia, Arizona,and New Mexico; at Los Angeles, Cal., the excess 
amounted to over 3.0 inches, and at Yuma, Ariz., the amount 
recorded, 3.33 inches, is the largest monthly fall recorded at 
that station since the beginning of observations in 1875. 

Over New England, the Middle and South Atlantic States, 
the greater part of the east Gulf States, the Mississippi Val- 
ley, and the lower Lake region the precipitation was generally 
less than the average. 

Over southwestern Virginia, western North Carolina, the 
northern and central parts of South Carolina, Georgia, and 
Alabama, eastern Mississippi, and eastern Tennessee the pre- 
cipitation was markedly deficient, averaging from 2.0 to 4.0 
inches below the normal. 
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While the rainfall was deficient in amount over practically 
all the section east of the Mississippi River the distribution 
during the month was such that no serious drought con- 
ditions existed. Light showers prevailed at frequent intervals 
throughout the month in the Lake regions, the upper Missis- 
sippi and Missouri valleys, and the northern and central slope 
regions. 

Well defined periods of rainfall occurred over the Gulf and 
Atlantic coast States from the 6th to the 10th, and from the 
15th to the end of the month light showers were frequent. 
Over the Ohio Valley heavy rains were general from the 6th 
to the 9th, and frequent light showers from the 18th to the 
end of the month. Over the southern Plateau showers were 
of nearly daily occurrence from the Ist to the 20th, and over 
the middle and northern Plateau, and north and middle 
Pacific regions, from the 11th to the end of the month. 

In southern California rains were general from the 11th to 
the 19th and on the 29th and 30th. 

The snowfall was generally light, except over the southern 
Rocky Mountain region, where much more than the average 
amounts occurred. 

At the end of the month no snow remained on the ground 
except in northern Maine, the Upper Michigan Peninsula, and 
at high and protected points in the Rocky and Sierra 
mountains. 


Average precipitation and departure from the normal. 


° Average. Departure. 
e§ 
Districts, = | Accumu- 
Current g Current lated 
die month. age month, since 
Az Jan. 1 
Inches. Inches..| Inches. 
8 2. 39 65 —1.3 —2.8 
cc esos 12 3. 06 79 —1.6 
co cc 10 2.91 66 —1.5 —24 
Florida Peninsula® 8 4.91 169 +2.0 0.0 
9 4.45 72 —1.7 +0.9 
7 3. 40 100 0.0 —1.0 
Ohio Valley and Tennessee.............. 11 3.77 88 —0.5 
code 8 1,33 53 —1.2 —2.2 
Upper Lake 10 2. 46 14 10.3 —0.9 
— 8 0. 65 77 —0,2 —0.7 
666.06 ll 212 116 +0.3 0.2 
Northern Slope. 7 0.95 112 —0. 3 
6 2.71 207 14 11.5 
Southern Slope®.. .... 6 3.11 308 +21 +2.3 
13 2.79 313 +1.9 44.5 
Northern 1.79 120 —1.3 
7 5.21 199 0.0 .3 
5 5.00 132 +1,2 —1.0 
4 3. 80 173 


= * Regular Weather Bureau and selected cooperative stations. 
In Canada.—Professor Stupart says: 


The precipitation was above the average amount in many parts of 
Manitoba, and more locally over the lower mainland of British Columbia; 
elsewhere it was below the average. The positive departures nowhere 
appear to have exceeded one inch, whereas the negative departures were 
very marked in all districts. In Ontario, Toronto, was two inches below 
the average amount; Kingston and Ottawa, an inch and a half. In Que- 
bee the deficiency was very generally an inch and three quarters, in the 
Maritime Provinces from two to nearly four inches, in many portions of 
the Northwest Territories three quarters of an inch, and in the interior 
of British Columbia about half aninch. The absence of snow was remark- 
able; no heavy snowstorms occurred anywhere, the most pronounced 
being the storm in Manitoba on the 28th, when the fall was from four to 
five inches, and the storm in Alberta on the 30th, when four inches were 
recorded locally. 

At the close of the month over the whole of the Dominion the ground 
was nearly bare of snow, except in isolated localities, these being more 
especially in a few parts of Quebec and the Maritime Provinces. There 
was also snow still in the woods in parts of Ontario. In British Colum- 
bia little or no snow was reported on the mountains. 


HUMIDITY. 

The month as a whole was above the average as to relative 
humidity, most districts showing an excess above the normal. 
Over the southern Rocky Mountain region, Arizona, and south- 
ern California the average was far exceeded. 
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The averages by districts appear in the following table: 
Average relative humidity and departures from the normal. 


e , |! | ge 
Districts. Districts. | 
| #25 | | BE: 
< < 
New England ................ 73 — 2 Missouri Valley ............. 70 —2 
Middle Atlantic.............. 74 + 2 Northern Slope.............. | 68 | +1 
South Atlantic ............... 7 + 1 || Middle Slope ................ 68 +8 
Florida Peninsula. ........... 80 + Southern Slope.............. | 
75 + 2. Southern Plateau ...........) 61 +22 
cc 75 + 3 || Middle Plateau. ............) 63 + 
Ohio Valley and Tennessee.... 69 —2 Northern Plateau ........... 65 —1 
77 + 1 || Novth Pacifie ...............! 79 +1 
82 + 3 || Middle Pacific............... | 7% +1 
North Dakota ................ 74 — 4 | South Pacific................ | +4 
Upper Mississippi Valley..... 77 | 


CLEAR SKY AND ‘CLOUDINESS. 


With the increase in relative humidity the average cloudi- 
ness was also augmented, and most districts showed material 
increases in both the average amount of clouds and days with 
rainfall. 

The distribution of clear sky is graphically shown on Chart 
IV, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographic districts, appear 
in Table I. 

The average for the various districts, with departures from 
the normal, are shown in the following table: 

Average cloudiness and departures from the normal. 


2 | 
soa | sta 
Ege 
Districts. BE Districts. z 
</4 
New England ................ — 0.7) Missouri Valley ............. 63) +47 
Middle Atlantic.............. 06.0 | Northern Slope.............. 60) +07 
South Atlantic ............... | 48) 40.1 | Middle Slope................ 6.7) +23 
Florida Peninsula. ........... | 4.7 | + 0.7 || Southern Slope.............. +07 
666640506 | 5.1 | + 0.4 Southern Plateau . ......... | + 2.1 
| 6&1) + 0.9 | Middle Plateau ............. 5.6) 0.3 
Ohio Valley and Tennessee.... 5.5 | — 0.4 | Northern Plateau ........... | 60) —O0.3 
Lower 6.0 | — 0.4 | North Pacific................ 
Upper Lake 63) + 0.4 Middle Pacific .............. 55) O05 
North Dakota................ +09 | South Pacific................ 53) +08 
Upper Missiesippi Valley..... | 6.4 |+ 0.9 | | 
WIND. 


The winds during the month were generally light in charac- 
ter, and, except on the immediate Pacific coast and at a few 
exposed points, did not attain velocities as high as 50 miles 
per hour. 

The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is given in Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Mazximum wind velocities. 
| 
= | = = 
Stations. 3 Stations. a/3 
> | = 
Carson 20 56 sw. North Head, Wash .... 13 58 se, 
27 52 | sw, | 19 52 | s. 
26 52 aw. | 22 60 se, 
29/ sw. || | 73 se. 
Devils Lake, N. Dak. ... 28 wn Do.. -| 2 72 | 8. 
27; s8iw. | 27| 62 | se, 
Modena, Utah............ 26 31 xe, 
Mount Tamalpais, Cal 12 75 | se, Sioux City, lowa........ 27 52s. 
16 ow. Tatoosh Island, Wash.. 1 Ws. 
18 60 sw. « 8 52 e. 
19 53 aw, 9 we, 
+ 26 62 nw, 11 
27 63 nw. 12 66 
29 nw 24 60 sw. 
30 Sow. | 25 56 sw. 
Mount Weather, Va...... 4 58 de > cn ave 
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Stations. 


Concord. 
Northfield........... 
Boston .....- 
Nantucket .......... 
Block Island ........ 
Providence ......... 
New Haven......... 
Mid. Atlantic States. 
Albany 
Binghamton ........ 
New York.......... 
Harrisburg... ... 
Philadelphia ........ 
Scranton ...........- 
Atlantic City........ 
Cape May ..........- 
Baltimore ........... 
Washington ........ 
Lynchburg.......... 
Mount Weather ..... 
Richmond. .......... 
Wytheville.......... 
Atlantic States. 
Asheville ........... 
Charlotte............ 
Hatteras ...........- 
Wilmington ........ | 
Charleston .......... 
Columbia, 3. C...... 
Augusta. ...........- | 
Savannah ........... | 
Jacksonville ........ 
Florida Peninsula, 


Tampa 
East Gulf States. 

Pensacola ....... 


Mobile ...... 
Montgomery ........ 
Meridian..........-. 
Vicksburg. .......... 
New Orleans ........ 
West Gulf States. 
Shreveport.......... 
Fort Smith.......... 
Little Rock ......... 
Corpus Christi ...... 
Fort Worth......... 
Galveston. .......... | 


Chattanooga 
Knoxville... 
Memphis............ 
Nashville ........... 
Lexington .......... | 
Louisville. .......... 
Evansville ......... 
Indianapolis ........ 
Cincinnati.......... 
Columbus. .......... 

Pittsburg ........... 

Parkersburg ........ 


Grand Rapids....... 
Houghton .......... 
Marquette... ........ 
Port Huron.......... 


Milwaukee.......... 


Barometer above 


Elevation of | 


instruments, 
— 
Oc 
< 
® Bese 
— 
s @ 
g 2222 
= < | 
|} | | 
76 69 | 82 | 
108 81 117 
288 70 79 | 
876 16 60 
125115 181 
12 14. 90 
26 11 | 46 
159) 57 | 67 
159 115 132 
106 116 154 | 
97 102 115 
875 79 
314 108 350 
374 94 104 
117 116 184 | 
805 111 119 
52) 39 | 48 
17, 48 82 
123 69 117 
112,59 76 
681 83 88 
1,725) 10 | 57 
91102 111 
144 82 90 
2,293 40 47 
| 
2,255) 53 | 75 | 
68 | 76 | 
11/12 | 47 
376| 71 | 79 
78 82 90 
48 
351) 41 | 57 
180 89 | 97 
65 81 89) 
43.101 129 
2s| 10 | 48 | 
22) 10 | 53 | 
34 79 | 96 | 
1,174 190 216 
370) 93 | 99 
56 79 | 96 
700 136 143 
57 88 
223 100 (112 
375) 84 | 93 
247| 62 | 74 
51 88 (121 | 
| 
2497 84 
457/79 94 
357 93 
20 48 «53 
670 106 114 
54106 112 
73 | 79 
701, 80 91 
762 106 
1,004 35 88 | 
399 146 |154 
546 122 134 
75 102 
525 114 | 136 
431| 72 | 82 | 
822/154 | 164 | 
628/152 160 
824/173 190 | 
842 336 (352 | 
638| 77 | 84 | 
| 
767 178 206 | 
335 76 | 91 
523 81 102 
597 97 


49-86 
| 47 


Pressure, in inches. 


| 
i 
| 
- $ 
33) 28/3 
29.97 | 30.06 | + .13 
29.96 30.09 + .13 
29.77 30.10 .10 
29.13 30.11 
29.96 30.10) + .13 
30.08 | 30.09 4 
30.08 | 30.11 + .138 
29.94 30.12 .14 
29.95 | 30.18 |+ .14 
30.01 | 30.13 .14 
30.02 30.18 + .12 
29.16 | 30.12 + .10 
29.77 | 30.12 | + .12 
29.72 | 30.13 |+ .10 
30.00 | 30.14 .12 
29.24 | 30.12 |4+ .10 
30.07 30.13 + 
30.13 | 30.15 + .14 
30.00 30.138 + .10 
30.00 | 30.13 .09 
29.36 | 30.12 | 4 .07 
28.26 30.12 07 
30.04 | 30.14 |4+ .11 
29.99 | 90.15 |+ .11 
27.69 30.10 .05 


4 

q 
29.00 | 30.09 .04 
29.51 30.10 |+ 105 
29.60 30.07 .038 
29.18 | 30.08 + .04 
29.40 | 30.10 | + .05 
29.20 | 30.09 .05 
29.18 | 30.10. 
29.42 | 30.09 4 .04 
29.25 | 30.10 + .08 
29.73 | 90.11 | + .10 
29.53 | 30.12 4 .10 
| 29.45 | 30.11 |4+ 09 
29.30 | 30.09 | + 107 
29.26 | 30.10 | + .07 
29.40 | 30.10 | 4 .07 
39 | 30.09 4 106 
27 | 30.09 | + .06 

41 | 30.10 | 4 

| 30 08 4 


29.72 | 30.12 07 
30.02 | 30.10 + .05 
30.06 | 30.11 + .05 
29.72 | 30.11 | + .05 

30.10 
30.04 | 30.11 
30.62 | 30.07 | + .01 
30.01 30.03 — 
30.02 | 30.06 — .01 
28.85 | 30.10 .04 
29.69 3009 + .03 
30.02 30.08 + .02 
29.31 30.08 4 .02 
29.83 | 30.09 .08 
29.66 30.06 + .01 
29.76 | 30.04! 
30.00 | 30.06 + .02 | 
29. 7 | 30.08 |+ .01 
29.51 | 29.99 |\— .02 
| 29.65 30.08 .00 
| 29.97 | 29.99 + .01 
29.28 | 29.99 | + .01 
| 29.97 | 30,03 | + .02 
29.47 30.00 00 
29. 24 | 29.96 |— . 02 
29,28 | 30.10 
29.01 | 30. -02 
29.64 | 30, . 03 
29. 50 04 


Temperature of the air, in degrees : 


Greatest daily 
Mean wet thermometer. 


Mean max. + 
mean min, + 2. 
Departure from 
normal. 
Maximum, 
Mean maximum, 
Mean minimum, 
range. 
Mean temperature of the 
dew-point. 
| Mean relative humidity, 


Date. 


Minimum. 


> 
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TABLE I.—Climatological data for Weather Bureau stations, Murch, 1905. 


Total. 


| 
(73 | 2.39 
23 | 80 | 1.10 
71) 1.97 
18 74 206 
25 2.25 
31 | | 3.12 
29/81) 2.19 
25 67 | 1.98 
26 | 69 | 3.35 | 
27| 71) 296 | 
74 3.06 
25 76 | 2.43 
307 
| 3.65) 
70) 8.17] 
31 68) 4.18 
29/77] 4.1 
32 | 79 4.34 
32 | 67| 3.23 
33 | 68 | 3.31 
39 | 76 | 2.21 
35 | 1.93 
39 | 2.80 
38.77) 
2.92 
41/75) 213 
42 68 0.95 
| 47/83] 229 
40|66| 3.39 
47|78| 3.19 
51 | 83 | 2.50 
45 | 69 | 2.26 | 
48 74) 1.87 
61 | 79 | 4.07 
55 | 84) 6.47 
| 461 
63 80) 5.39 
65 | 79 | 6.13 
59 80 «2.00 
176 | 445 
46 72 0. 88 
2.70 
3.15 
55 83 | 10, 82 
51 | 72| 2.61 
..| 2.96 
49 | 67| 4.77 
55 | 70 7.80 
75 | 3.40 
50 | 71| 5.08 
45 | 70| 2.56 
46 | 68 | 3.64 
61 | 87 | 3.69 
59 | 88 | 2.21 
50 | 70 | 3.95 
52 |70| 2.74 
|69| 3.77 
43 64) 2.94 
40 | 65 | 3.86 
44 64) 4.86 
41 | 65) 5.10 
39 | 70! 3.61 
2.61 
35 | 71 | 3.10 
36/68 | 2.46 
| 76| 1.87 
38 | 68) 3.03 
26| 71 | 3.64 
34 | 77) 4.89 
77| 1.33 
25 | 76| 1.49 
24° «Bl 1, 48 
75) 1.23 | 
1.40 
a2 | 79| 1.80 
1.05 
30 | 75 | 1.15 
29 | 77 | 1.02 
(82) 2.46 
21 | 85 | 3.77 
20 | 84) 264 
(29/81) 2.81 
2.03 
20 | 79| 261 | 
26/79) 1.05 
17| 86 | 244 
$8 | 82) 2.43 
29 | 3. 00 
24|78| 27 
84) 1.05 


| | 


Departure from 
tion. 


normal, 

_ Days with .01, or 
more. 
miles, 

Miles 


| Total movement, | 
Prevailing direc- 


ne un 


ees: cor 


+ 


BOW 


Nr SSONE Ne 
CNW 


eee 


PPrererrr 


$822: 


x 


= 


aD 


| 
Maximum 
velocity. 

| 
isis 
| 
36 nw. | 11 12 
31) 414 
20 21 #14 
38 sw. | 19 12 
29 | ne. | 21) 12) 
48 ne. | 22 11 
49 one, 21 16 
23) nw, | 27) 15 
25 sw, | 27 14 
300 27) 13 
8 
26 | nw. | 27) 8 
47 w. 27, «15 


| 8 24 
jaw, | 300 7 
mw, 4 8 
| nw, 4 10 
| 4) 12) 
n. 
nw. | 4 15 
nw. 49 
se, 29) 10 
sw. | 21 12 
12) 18) 
nw. | 14 


= 


32) 9) | 
30 | nw. | 12 11) 
30> | 20 11) 
42 nw 24 9 
23 | ne. | 11) 12) 
36) nw. | 29 11 
30 | se, | 29 15 
31 | 20° 9 
24 e, 19 17 
28 | sw. | 29) 14 
38 | s. 18 
28 | se, | 18) 8 


43 8. 24, 8 
36 | 8. 23, 6 
40) w. | 29 10 
27 nw. 4 11 
32 | sw. | 26 10 
33 8. 23; 6 
31 | se, al 
ne. | 3 8 
37 | ne. | 19 5) 
18 10 
34) 8 6 
4, 9 
34) 
8. 28) 4 
39 | n. 19 6 
46 | ne. 19} 5) 
43 | ne. | 27) 2 


Average cloudiness, | 


Partly cloudy days. 
Cloudy days. 
tenths. 


| Total snowfall. 


Som 


O 


= 


eer 


sane 


= 


rears 
oe 


SSeS 


| 
New England. 32.8 | | | | 
28. 2 2/29 35| 1 21 25 | 10 | 7,586 | nw. | 12] 7 
Portland, Me... 31.6 59 | 28) 39) 6 24 26 11 | 6,105 | s. 6 11 
31.6 65 | 30) 42) 0} 21 | 34 13 | 3,668 | ne, 7 10 
26. 2 63 | 29 38 |— 9 | 14 40 10 | 5,324 8. 8 
37.2 69 30 45) 12 29 30 10 7,484 8 11 
36.0 58 28 41 18 | 18 | 12 11,648 sw, 10 10 
5. 2 58 | 28 41) 15 30° «18 9 111,569 sw. 41 
36.6 67 2845) 11 28 | 33 | 5,236 | aw. 51 
36.2 |.......| 79 | 29 45| 10| 27 | 36 12 | 4,809 | 8, 10 
36.8 |4+ 22/71/31) 44] 12 29 | 29 13/6114) | il 
33.0/+ 1.1] 79| 29) 4] 24 | 41 11 | 5,161 | s. 91 
33.2 24 80 | 29) 44 2 22 | 42 9 | 4,158 | ne. 121 
40.0 |+ 3.1 | 74| 29) 14 33 | 31 13 | 8,441 nw, 31 
41.0) 4.8 | 79| 29 49) 16 33 | 36 4,637/e. | w. | 27/13) 4/1 
42.9] 3.8 | 79 | 29) 51] 16 35 | 36 13 | 7,528 | sw. | 33/ n. 6 14 4/1 
$7.9 |. .....| 291 4] 28 | 40 13 | 5,080 | sw. | 34 | w. 6 
39.6/)+ 26/69) 3146) 15| 27 13 | 5,660 sw, | 22 ne. | 2112 31 
40.2) 66 3146) 16 5| 34 | 20 12 | 5,950 ne. | 3 10 
80 | 28 53) 20) 5) | 35 12) 4,875 se. |; 11 
45.0 3. | 80 | 29/55) 14| 2) 35 | 36 4,576 | 8. i 1 
48.7 3.0 | 28) GO | 3) 37) 44 10 | 2,762 | ne. | il) 1 
41.4).......| 75] 29) 49| 12] 2) 34/29 111,225 | nw, 1 
M2 | 80 | 29) 59 | 41 | 35 1.8 10 | 72183 | ne. 
4 .| 79 | 29) 60 25 | 40 | 33 10] 4,314 | ow. | 9 
75 | 28) 59 | 27 37 | 40 lw. | 14 
27.73 | 36.10 .04| 73 | 28) 62 | 31/14) 40 | 38 se, | 8 1 
29.27 | 30.12 |+ .07]| 5 76 | 28) 65 | 34 | 46 | 33 - 8. | 61 
30 13 oo | 73 | 30; 60 | 32) 3) 48 | 24 ne. 10 
78 | | 28 3| 43 | 37 ow. 9 
78| 4) 66| 34| 3| 47| 34 ne. | 13 
5 78 | 66 | 3) 53 | 27 | 14) 9 
59.0 | 69| a7 | 31 49 | 32 e. | 9 8 16 
59. st | 28 70 | 35 | 3 49 | 34 ne. -| 914 9 
61. 82/19/69 | 41] 3) 53 | 28 ne. | 911) 8 1 
Si | 71 | 44| 3) 56| 27 ne. | 2411 10 1 
71. 
71. 83 | 10 78 | §2 65 | 24 se, | 18 
Key West........... 73. 83 | 22, 78 | 68] 1) 69 | 15 e. 14 
> M4 30/78 | 46 | 3 60 | 28 ne. | 11) 
61. | 
57. 78 | 281 66) 41 14 49 | 26 le. | 13 
60. 81 | 2870) 1) 50| 37 5,247 | nw, | 13 
63. 76| 2}69| 46| 1| 57 | 22 6,834 se, | 10 14 
Birmingham 60. 81 | 28, 70) 41) 14) 51 | 29 | 6,425 | se. | 8 
62. 77 | 31) 70) 47) 14) 55 | 26 | 4,587 | 13) 
62. 81 | 72] 42] 1) 52/ 32 | 5,372 | n. 7 
60. 81 | 28) 71 | 37] 1) 50| 38 4,360 ne. 10 
63. 82 | 27| 73 | 43 | 54 | 27 | 6,293 | se. | 
65.1 | 4 73 | 52 | 57 | 23 | 6,332 | se. 1314 
62.4 
62. 6 82 | 72| 42 | 5,292 | se. | 31/ se. | 28) 6) 12) 13 
58.6 81 | 26 69 | 36 | 10 48 | 36 6,723) e | 40) we | 17) 13 
58.8) 79 | 27) 68 | | 10 49 | 30 | | 36 | nw. | 23,10) 8 1 
66.0 + 79 | 22} 71 | 48/ 9 61 | 20 | 8,086 | we. | 33 | se. | 31) 4) 15) 13 
60.5 |.......| 82| 27) 70 | 37 | 10) 51 | 30 ves (3,274) 8. 44) | 28) 
63.4 | 74 | 28,68 49/ 9) 59/| 20 - | 7,797 | se. | 82) 28, 9) 11) 1 
62.4) 82| 2) 71 | 54 7 1 | 6,109) se, | 30) w. | 18 3 15 
San Antonio........ 65.2 | 88 | 28} 75 | 45] 9) 55 31 8 | 5,263 | se. | 27| se. | 31; 7| 
63.3 |. 84| 2) 43/10) 54/ 30 10 | 7,008 | 8. $2 | 3. 28 4 161 
Ohio Val. and Tenn. 60.3 | | ed 
57.3 80 | 28) 68 | 37) 3) 47 | 34 | 10 | 5,506 | s. 48 | sw. | 29) 11) 12) | 
55.8 80 | 98} 67 | 36/25) 45 | 87 8 | 5,800 | sw. | 46) sw. 29 10 10 1 
2 79 | 28) 67 | 37110 50 | 25 11 | 7,914 | 8. 42} nw. | 23) 9) 9) 
54. 8 | 81 | 28) 66 | 34) 2 44) 37 10 | 5,956 | s. 40 | 8. 18| 15} 9) 7 
49,2 78 | 28) 59 26/13 40 30 | 12 | 8,491 | 8. 60 | sw. | 29 8 18 5 
51.6 83 | 28) 62 | 30| 13, 41 | 33 11 | 6,603 | 41) sw. | 2912/10 9 
51.4 |.......| 79 | 28, 60| 2 42| 291]. 5|6,154/ 8. | 38/8. | 23) 9) 14) 8 
| 78 | 281 54 | 26/13) 38 | 33 —0.5| 9|7,724| 8. | 44) 8. | 25) 5) 11) 15 
48.6 | 80 | 28) 58 | 26 | 2) 40 | 31 0.8 | 10 | 4,890 | ne. | 36°) sw. 29 4) 14 13) 
44.4 4 80 | 29154 20] 2 35 33 1.1 | 11 | 7,966 | sw. | 52| sw. | 26) 12) 
82 | 291 15| 2 35 33 + 0.3 | 13 | 7,081 | sw. | sw. | 26 8 14 
47.2 82 | 29) 19| 2 37 | 26 0.0 | 10 | 3,971 | w. | 33 | mw. | 26 14 7) 10 
44.6 | 80) 2957) 2 32) 47 + 1.0] 11 | 2,875 | nw. | w. | 30) 9) 11) 11 
Lower Lake Region. 35.9 -1.2 | 
32.7 79/29) 41) 5| 2 24/30 11/15 | 8,987) sw. | sw. | 30) 7) 13 11 
29. 2 76 | 29) 38 1| 5 21/38 1.1) 11 | 6,617 | 8. ne. 4| 7) 10, 14 
Rochester. .......... 33.9 86 | 6| 5 25 | 32 - 1.6) 13 | 6,020 | sw. | 29 | w. | 27) 5 10) 16 
Syracuse $2.3 |.......| 78/291 40| 5 24| 30 15 | 7,521 | mw. | 12 11 
26.2 8 | 81 29'45 | 2 33 12) 13 
Cleveland ............ 762.190 |201 38.1 79| 291 46) 13) 2 30) 32 n. 9) 12 
Sandusky ...........| 62 | 70 39.8 80 | 29) 48| 16| 32) 87 sw. 9) 11 
Toledo ..............| 628/120 39.6 80/28 49) 15 31) 35) ne. 11 10 
Detroit ............| 730/153 |193 87.5 77 | | 15| 2 29) 31 sw. 14 11 
Upper Lake Region. 30.1 
Alpena..............| 609) 63 | 80 26.8 57 | 29135 — 1/14 18/ 33 se, | 10 10 
Escanaba............. 612 40 | 48 2.1 49 26 34 —6/)14 33 8. 7, 16 
707 127 165 35.6 78 | 28) 45) 7/13 26) 31) 8. 15 11 
668 66 74 22.9 |. 58 | 28) 34 11 14/38. e. | 9) 12 
734 76 116 26.1 | 28} 34 5/11 18 | 25) § 12 w. 12) 13 
638 70 120 33.6 | 76 | 29142) 3| 2 26/2): 0 10, 12 
Sault Ste. Marie..... 614 40 61 21.5 58 | 29 32 11 «11 40 1 nw, | 12) 10 
823/241 274 39. 2 | 75 | 28,47) 15) 11 32) 32]: 10 | ne, 15) 12 
681 124 |142 $6.3 | 4 76 | 28) 44 8 | 11) 29) 3 13 jw. | 718 
reen Bay.......... 30.4 | 74/28/38! O| 11 11 | sw. 11) 15 
63 | 26' 33 '-14/ 11 19! 38 | 3 | 11 566 | ne. | 13 16 


108 
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Charles City ........ 1,015 8 
606 7 


Davenport .......... 
Des Moines ......... | 861 
Dubuque............| 698/100 
Keokuk............. 614 63 
hen | 644) 82 
Hannibal ........... S34) 75 
St. pene 567 208 
Missouri Valley. “4 
Columbia, Mo....... 
Kansas Cit al 
Springfield, Mo ..... 1,324 98 
Lincoln ...........++| 1,189) | 
1, 105 115 
Valentine .......... | 2,508 47 
Sioux City... ...... | 1,135 
| 1,572 
" 
x 
orthern | 
a . 2,506 1 
Miles City .......... | 2,371 
4,110 
2, 962 
Rapid City.......... 3, 
Cheyenne .......... 
ves 5, 872 


Wie 1 


Plateau, 


iddle 
Carson City 
Winnemucca ....... 


Salt Lake City ...... 4, 366 105 
| 6,546) 18 


Grand Junction .... 4,608 
Northern Plateau, 


3,471 
| 2, 739 
Lewiston ........... | "987 
4, 488 
1,929 101 
alla Walla....... | 1,000 71 
N. Pae. Coast Reg. 
North Head......... 201 11 
Crescent ....... | 259) 12 
123 114 
218118 
Tatoosh Island...... 86 


burg 
Mid. Pac. Coast Reg. 


.. 2,375 11 
San Francisco....... 155 161 
Pac, Coast Reg. 
se | 880 67 
Los Angeles ........ | 838116 
San Diego........... 87 


Weat I 


Grand Turk ........ il 
| 57 87 
San Juan. | 82 48 


+ 
mean min.+2. 


| Actual, reduced to 


above ground. 
above ground. 
no! 
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mean of 24 hours, 


id 
| ar 
= 
HE 
gia isla ii 
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Thermometers 
to mean of 24h 
Departure from 
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Departure from 
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| Sea level, reduced 
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53 


- 
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= 
= 


Vue Awe 


BSS SSSSREESS 


nw 


223% 


= 
= 


PEP 


228i 
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8322 8888 B 
BEF 


232 
L++ 
222 


48 3) 11 7 | 34 
4) 4°12) 2) 36 
4 6/11) 30 
42) 5/11) 27/25 
44) 4/11) 28) 32 
14/11) 34) 82 
53 | 34) 44 
46) 8/11) 32) 29 


56 | 9 34) 39) 


47 
69 36 50 | 32 

28; 8 41 
6) 2) 9 41) 4 

| 

| 66) 8 44) 42 
| 22 2 32) 2 
47 | 28 | 34 
70 | 31) 31 
76 | 43/31) % 2 
63 28 | 30; 39 33 
54| 16/31 90 42 
57 2) 48 
52) 11 3 30) 36 
53) 15 | 31) 35 | 27 
50 | 28 2 
57 | 27 | 28) 36 31 


range. 
Mean wet thermometer. 


6627 «7 13 
79, 4 
26 81 66 19 70 18 
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_ Tasue I. —Climatological data for Weather Bureau stations, March, 1905—Continued. 


Temperature of the air, in degrees 
Fahrenheit. 


dew-point. 
Mean relative humidity, 
__ per cent, 


Mean temperature of the 


26 58 


in | 
nehes, 


Departure from 


Total movement 
tion. 


normal, 
more. 


Prevailing direc-— 


Total. 
+1] 
~ 
/ Days with .01, or 


eee 


te 


Son prs 


PK 


+28 3 


2=8 


Wind. 


Maximum 
| velocity. 
| 
| 
| 
ae = 
¢ 
a a 
| | 
aw. | 3 
46° nw, 
48 sw. | 22 
38 nw. 10 
| 36 nw, 10 
| 30 se, 27 
42 «sone, 4 


47 27 
42 sw. | 27 
q sw, 25 
4 nw, 23 
| 34 2 
32 28 
32 | 8. 25 
41 aw. | 25 
| 46 sw. | 17 
| 39 | sw. | 25 
37 | 8. 7 
42. 25 
41s. 27 
42 18 
38 nw. | 25 
40 nw, 23 
| 52) 8. 27 
36 
36 Oe, 
| 422 18 
42 25 
135 ow. 22 
25 sw. 
6 
42 aw 
44 aw. 
32 nw, 26 
38 | nw. | 25 
49° on. 22 
40 w. 27 
| 8. q 
| 40 se, 30 
| 27 
| 42/ 27 
37 | se. 31 
sw. 
42 sw. 27 
27 
“4 27 
ne. 
| 26) | 16 
30 
0 Ow, 29 
sw. 2 
| 37 | ew. | 29 
50 26 
3 nw, 26 
2 22 
27 | sw. | 27 
| 22 | se, 21 
32 | w. 21 
42 w. 21 
| 35) aw. 26 
2 | Sw. 24 
| 300 w. 20 
78 | se, 20 
26 «one. 11 
ew. 25 
| 26 | ew. | 25 
66 12 
| 28 aw 24 
26 se, 12 
“4 on 28 


“4 12 
| 38 | se, 12 
| 
| 34 | se, 12 
| se. | 12 
35 se, 12 
| se, | 12 
338i ne 2 
31 ose, 9 


* More than one date. 


Marca, 1905 


y days. 
tenths. 


Average cloudiness, 


Clear days, 
Partly cloud 
Cloudy days. 
Total snowfall, 


cc 


SOK = 


> 


= 


SOS 


= 


ove evo 


| Elevation of 
|» | 
| 
|= 
North Dakota. | | 
Moorhead...........| 985) 8 57 28.98 30.03 — .05 2.0 66/26 42/—8 12 22 39/28 8% 7 7,019 se 
Bismarck ...........| 1,674 16 | 29| 28.18 30.01 .05 69, 445 1 W 24 46/29 24 68 4 8951 nw 
Devils Lake.........| 1,482 11 28.39 30.01 .04 62) 25 40|—11 12 18 43/24 20 75 10,448 xe, 
| 1,875 14 27. 95 | 29.98 |— 06 | 0.9 68 | 2) 47 3) 12) 22) 40) 30) 24 68 | 8,397 | se. 
sper y. 7.6 | | | ’ 
7.7 | 67 | 26 9,140 se 
St. Paul.............| 30. 01 — 3 32 | 28, 77 | 7,887 | xe. 
La 714) 71 30.04.00 6.0 | 71 | 28 
Madison ..........--| 974] 70 30.06 + 02 31 29, 83 8,412 | se, 
30.03 |— . 02 31 3331 86 14 | 6,216 | se, | 35 se. | 27 
30.04 + | 7.1 | 73) 31 37 33] 76 10| 5,721, | 25 e. 19 
30. 03 |— . 8.8 | 77 | 27 38 | 33) 75 10 6,999 s. 
30. 06 + .@ 6.1 | 73 28 = 35 80 11 5,486 
30.04 + | 78/27 57 | 14/11) 37 33) 400 36 7 10 6,211 
30, 07 i+ .08 6.5 79 | 28) 62) 32) 11) 44) 33 47) 42 78 9 | 7, 785 ‘ 
30.07 .04 .| 12 | 6,361 | ne. 4.6 
W.07 + .04 --| 74 | 2853) 15) 32) .| 91 7,280] 0.3 
75 3156) 18) 387) 42) 40) 36 75) 1 8 | 7,443 | 8. 
80 | 27) 58) 18/11) 37 8 6,965 ne. T. 
| | | 70 | | 
82 | 27/61 | 19/11) 38 9 6,995 0.2 
79 | 27/60) 24) 11 41 33) 44) 38 69 | 3.68 9 6,167 He, T. 
78 | 31 61) 30/11) 29/45) 40 72) 5.56 + 13 8,413 se, 
79 | 27) 61) 26) 11) 10 7,613 
36 36 39) 34 69 8,210 sw. v.1 
27,55) 17/11) 36/36/39) 34 71 |— 11 6,893 8. 1.5 
75 | 26, 12 13) 27 | 43 | 34| 28) 70 Il 8,460 nw, 4.9 
a2 | 27) 51 | 13| 11) 33 | 8 9,972 se. 
75 | 26/52) 13) 30/44) 85 | 28) 67 4 6,753 nw, 13 12 1.7 
30.00 |—| +10.4 | 75 27/50) 12) 27 | 44) 33) 28) 75 | 8.8383 se, 9 16 2.6 
+ 4.9 | 
71) 2 52) 10/11 2 | 44 34 | 27) 66 2 | 8,490 | 17 5 a 
74| 2)55/ 18/12) 31 | 40 | 36) 33) 78 ~ _ 
66 | 348) 6/13) 29) 32) 26 61 10 5,324) w. 12 11 6 
67) 2 50 | 16) 11) 29) 34/33) 27 67 7] 9,880 | 13 8 8 
75) 4 13/10) 28/41 | 34) 29 78 6) 5,918 nw. 5 16 
63 | 26 48 | 15 | 8) 27 | 36| 32) 25) 6s 0.6 | 13 | 7,756 nw. 12, 16 
= 62| 50/| 14 24 | 31 | 25) 64 6) 3,224) nw. 19 8 5 
ve owstone ark... 6,200 11 | 243) 5/11) 21) 38) 27) 66 14] 5,623 | 8. 12, 13 
Middle Slope. | 43 76 = 55 37 32) 76 14 6,925 nw. 14 11 1 
70 | 26 27 63 11 | 5,310 
& 29 «60 10 5,615 
Concordia .......... 1,398) 42 6 86 27) 60) 28 39 45 | 42 35) 67 7 6 282 8. 
30. 00 2.6 Mt | 27.63) | 4030 10 | 7558 | 
7 BO. 2. 6 | 27, 63 42. 37 
Southern Slope. | 54.8 66 
45 | 29.93 | 59.3 | 27 51) 46 67 10 | 7,656 | se. 
10 29.92 |— .03 | 50.4 78 | 27 43 | 37) 71 10,859 se. 
9 29.92 .02 | 4434 61 8 | 6,101 | 8. 
El Paso.............) 8,762, 10 110 29.92 | + .04 |— so | 96 45) 35 Are w. 1 9 T 
Santa Fe............ it 26 34) 27 65 16 5,875 sw. 13 «8 5.6 
6,907 87 |—. 5 | + 60 25 : 28 7 7 20. 
Phoenix 1,108) 50 29.92 | st | 46 12 | S519 | 
Yume 148] 16 29.93 |— .01 4 87 | 47 «58 6 4,696 19 7 5 
Independence ...... 29.91 |— .03 7 27 6,591 nw. 13 8 10 
720) 82 29.96 | — 68 | 3 «66 9 | 6,142 | sw. 12) 12 
Ma 18 29.95 |— 4 10 6,070 | ne. 2 4 15 
479 10 29, 88 |— 66 25 34 (26 9 8,440) w. 7°17, 7 
29. 4 37) 29 15 4,345 se. 13 9 «9 
| 3428 16 | 4,069 | ow. 5 12 14 
43 9 | 3,585 nw. 7 13 01 
29.97 .06 | 52 | 19/31) 33/33/37) 30 14 4,978 #e. 9 814 
29.98 |— 08 | 57 | 26| 31) 37/30| 31 16 | 4,854 | se. 6 9 16 
29.95 — .08 68 | 33 | | 14 | 3,897 &. 13. «10 
29.96 .05 22/31) 32/33/35 28 12 | 6,480 | e, 8 11 12 
29.97 .04 | 53 | 23/12) 34/34/38/| 32 145,118 8. 5 3 B 
29.95 |— .07 | 58 | 2) 12 30) 45) 40 13 | 4,664 8. 13} 9 7 
29.92 |— 54| 36/29 44/36 47) 43 21 15,014 se. 5 5 21 
29.92 — .06 51 | 29/29) 21)..../... 21 4,013 nw, 5 10 16 
29.95 —.04) Mm 4 56 | 34/29 43 24546) 43 17 | 3,548 | e. 4 14 13 
55 | 34 | 90) 42/ 28 )..../... 17 4,849 | 4 14 13 
= 52| 36/29 43/15) 43 24 15,971 5 1! 25 
153) 68 58 44 46) 41 2 4,705 sw. 5| 19 T. 
518 56 34°18 42° 39 46 «42 17 2,697 sw. 17) 9 
58 | 3830 48 27/49) 46 21 5,653 se. 2 9 20 
31/30 46/18/45) 42 17 16,109 nw. | 75) se. | 12 9 6 16 
65 34/30 47 31/50) 44 13 4.661) se. | se. | 1214 4/13 
64| 37/30 49/25 47 13 6,940) se, 13, 7) 11 
63 | 42/30) St 27 52) 48 15 7,689 | w. 10 15 6 
68 | 32/31 32/51| 45°0 9 4,362 nw. 17 3, 11 
67 | 42/30 52 25 53| 49 76 7 | 4,258 w. 8 10 13 
65 | 38/31) 54/25) 52 79 10 4,971 nw. 17, 7 
66 37, 30 48 37/52) 49 77 10 4,653 n. 9 12 10 
1+ 1.3) 8,553), 12,11 8 4.7 
69 | 67 (+ 0.7 | 17 | 7,398 | e. 15 9 7 40 
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TABLE II.—Climatological record of cooperative observers, March, 1905, 


Temperature, | Precipita- Temperature. — Precipita- | | Temperature. Precipita- 
(Fahrenheit.) tion. | (Fahrenheit.) tion. (Fahrenheit. ) tion, 
| ~ 
| | | | 
3 : P aa | = | | | | | 
3 s Gis Sig a 
| | 
Alabama. 7 | Ins. | Ins, Arizona—Cont' d. ° Ins, | Ins. | Arkansas—Cont d. | ° ° | Ins. | Ins 
Alaga 558 4.50 | 37.0 || Winchester .............. 82 34 | 58.6) 4.70 
26° 3.06 Hauchuca Reservoir 6.61 12.0 || Witts Springs .......... | 69] 82] 51.2) 370 
31/564] 259 | Holbrook... ............ 73 | 2.93 | California. 
Bermuda .......... 85°) 61.8) 6.25 | 75 28 | 52.2 T. 88 26 | 56.8 2. 40 | 
83 34 «61.1 2. 93 | | 83 40 | 60.4 1.72 es 83 36 | 57.8 | 6.43) T. 

Burkeville . | Mohawk Summit*!..... 81 64.2) 1.05 | 86) 25 | 59.2) 2,12) 
85 29° 58.6) 3.24 | 92} 39 | 64.6) 1.25 Bishop 77 21 | 48.2] 2.18) T. 
1.28 | Phoenix..................| 83| 37/508] 378] Blue Canyon ... | 69| 22/423/1245) 240 

‘ Daphne ... 43 | 63.5 |) 7.97 S4 48 | 64.7/ 1.85 56 | —14 | 30.6) 3.09) 23.5 
Delmar... 82 35 59.2) 3.30 1.95 | T. || 82 28 | 48.8/14.73|) 1.0 
Demopolis. ......... de hat 70; 21) 45.4) 6.17 14.0 Brush Creek 738 26 | 49.8 13.20) 5.0 
34 58.9) 4.34 81 37 | 57.1 | 3.30) | Valley 1206) 22.0 
Evergreen... 7 | 60.8) 292 90 | 38 | 62.0) 6.63 | 90 46 64.8 0.91 | 
Flomaton 86 33°) 61.6 | 3.45 Seligman 70; 24) 44.8) 2.16) 2.0 | Cambria............ | 4.92 | 
Florence b................ 34 | 58.4) 3.41 90| 55 | 66.0}....... | Campbell... | 34 55.2) 3.39 | 
Gadsden ............ wea 33° 58.6 2.66 5.98 | 69 10 | 41.9) 3.37 | 12,5 
82 360 60.5) 4.02 70 | 45.4 2.48; 290 81 33°, 55.5) 4.68 | 
Greensboro. ..... 82 41 61.8 |) 3.48 85) 34 | 4.32 | 36 | 57.6) 6.26) 0.2 
3.17 | Thatcher.............. 80) 33 | 321) || Cloverdale................ | 87) 83/562 | 8.71 
S4e 20) 59.04) 4.02 sn 12/423) 0.96 Crescent | 78 33 | 51.8 | 11.41 
Highland Home.......... 85 4262.7) 3.50 74 36 | 54.0) 3.88 Crockers . 51,88 6.0 
3. 25 78 47 | 61.0 | 2.05 Cuyamaca 62 20 | 41.0 | 15.68 4.8 
Livingston ..............- 82| 35 57.8| 302 | Walnut Grove............|...... | 84, 82/534) 1463/ 40 

83 31 58.5 | 3.23 7 $1 51.2) 5.00; 1.0 || Dobbims.................. 91 38 | 57.6 8.29) 1.0 
90 37) 63.4) 4.05 63 18 | 40.2) 3.96) 13.0 76 | 54.5 7. 50 | 
Maplegrove .............. 88 | 30) 56.4) 275 82) 28/528) 7.50 | 83 33/588) 423) 
83} 39 61.6) 5.05 Arkansus. | 78| 57.8] 6.98} 
83 33 61.0 | 3.31 Arkadelphia......... .. -| 82) 5.63) } 80 32 58.1) 4.36 
&2 31° (57.5 | 2.60 | 78 | 34) 56.0 3.65 | 26 58.4) 5.75 | 
79 45 61.1) 2.11) Beebranch ..............- 78 29 | 55.2) 3.15 | 82 35 57.3) 4.53 
Prattville . 88] 32/603] Blanchard Springs ....... 82 | 33 | 58.5 | 7.58 Fort Bragg............... | 7.97 | 
Pushmataha)..... ...... 87| 37) 628 /....... g2| 32/596) 5.82 86 | 53.4 | 12.45 | 
Scottsboro ............... 83 56.4) 456 | Camden . 81| 37/621) 8.10 Georgetown .............. | 77 29° 50.4 10.69 5.0 
&2 37 | 61.2) 5.83 | 5.74 Gilroy (near). ............ | 84 34 56.8 3.67 
75 47 | 63.9 | 11.05 79 33 | 58.8) 4.14 | 11, 84 

Sif} 32° 59.88! 4.21 | 81 33 | 58.8 6.63 16 | 44.5) 7.74 7.0 
Thomasville.............. 38) 6.70 79%} 60.44) 5.49 | Healdsburg .............. 91 33/568) 8.41 
Tuscaloosa 33° 59.5 |) 2.54 | 79 | 28 | 53.2) 3.5 | 80 34 «56.1 3.41 | 
82 36 «457.8 | 3.63) 75 27 | 53.0) 4.96 89% 43% 64.1%) 1,30 
39 60.3 1.95 | 82 36 | 59.4) 7.32 68 13 44.0 10.07 3.0 
Union 83 | 41 61.2) 2.60 GO.4°) 5.95 43 64.6) 1.05) 
Uniontown...............| 88] 34/ 59.4] 434 Eureka Springs........... 79 Bie) 55.4") 6.68 | 79 28 | 50.6 | 10.21 7.2 
Valleyhead............... 82 28 | 56.2) 2.87 76 28 | 53.0 | 6.27 6.68 | 
Wetumpka...... . . .... & 32. 61.6 | 3.14 | 6.00 | 6.39 
Alaska. | 78 | 30] 55.0) 4.58 | Kennedy Gold Mine ..... 7.44 
Chestochena ............. 50|— 8/226] 0.08; 0.8 || Heber.................... 81 81 | 57.8 | 3.92 er | 822 
Fort Liscum ............. 16/328] 7.17 | 687 || Helena.......... 82 34 | 57.6 | 8.02 | King | 88 30 56.0 3.10 
56) 30 42.6) 5.90 | | 86| 38] 61.4) 6.17 | Le Grand . 83 62.8! 3.38 
Kete hemstoc k 40) 5.2) 0.05 0.5 | 8&6 85 | 61.6 7.07 | Lemoncove. ......... 83 36 59.8) 5.51 

Killisnoo . 53 26 | 39.5 | 2.60| 1.0 || Jonesboro ............... 854) 32) 56.2) 5.85 | Lick Observatory.......... 65 22 44.4 5.91 2.5 
Loring.. 63 26 40.2 | 16.53) T. 28 | 53.2) 3.71 | 83 $2 | 56.3) 3.12 

61 | 22) 388) 1251) 13.0 Lake 83 | 33 58. 8 | 7.50 83 55.4) 4.06 

26 «37.9 | 1.14 Lutherville...... ........ 89 26 | 56.0) 3.74 | 35 55.9 | 6.55 
58} 11) 327) 1. | 2.67 | Lowe Observatory........ 10.56 | T. 
Wood 65 2 40.2) 26 3.0 Springs . | 3.48 veces | 88 36 | 57.0) 4.20 
Allaire 35 50.4) 6.34 | 81 33 | 56.8) 2.05 
388 61.1] 3.27 Mount Nebo.. 34 | 56.1 3. 58 Mills College . 
81 32) 4.6 4.20 cv 82" $24) 56.99 5.14 Milton (near) . 73 36 | 56.2 | 8.61 
73 2 49.4) 5.26 |] 7 28 | 52.9) 3.64) T. 75 34 52.8) 2.90 | 
71 24 44.2) 4.68) 17.0 || 81| 31] 566) 3.72 7.71 1.0 
32. (55.5 2.65 82 34) 58.6) 4.45 78 27 | 48.0) 1.66 1.0 
92 33) 61.0) 3.61 34/548) 414) T. | 28 50.6 
86 40 61.5) 1.98 | 31 | 58.1) 6.22 Monumental ............. | % 24 | 44.6 | 17.64) 17.0 
80 | 26 520) 6.85 Pocahontas 80 54.4 4.14 Mount St. Helena........ | 12, 29 
74 35 54.2) 5.30 | 37 | 60.0 | 6.78 | Needles | 88 50 66.7 | 1.45 
83 32. 55.1 | 2.75) T. | Princeton.......... ot 33°) 58.1 6.34 Nellie. | 14.48) 12.0 
75) 33 51.8) 4.00 Russellville 79 | #29) 538.4) 1.94 Nevada | 23/ 49.2) 905) 
84 32 | 57.6 | 3.75) T. Silversprings............. 78; 30/548) 5.83 Newcastle. | 82 36 57.6 | 6.74 
78 23° 50.7) 3.36 81| 33] 584) 3.67 | 33 | 57.4 | 2. 65 
Fort Apache ............. 73| 27/ 45.6| 679| 10.0 | Springbank | 5.65 00000 80 34 (257.0) 3.51 
Fort Defiance ............ 63 | 15 36.2/ 1.76 6.0 || Stuttgart ....... ......... 81 33 | 58.6 6,87 13, 27 3.0 
BO 81 30 | 58.0 |....... Nordhoff. . 27 | 49.6 | 12.87) T. 
Fort Huachuea.... ...... 30 50.47) 6.77 1.0 | 80} 35 | 59.7) 5.95 North Bloomfield... ..... 78 26 «48.2 | 12.97 | 20.0 
Fort Mohave ............. 88 41 63.6) 0.98) | 84) 31] 58.0 10.80 75 39 | 57.2 | 3.56 
86 42 66.0) 2.74) White ke. | 6.46 Ontario M 36 58.5) 7.21 
Greaterville........... | 79! 301568! 5.79 Orland . 32 | 56.8 | 4.43 


15 4 


110 
MONTHLY WEATHER REVIEW. Marca, 1905 
TABLE II.—Climatological record of cooperative observers—Continued. 
Temperature. Precipita- | | ‘Ten | | 
rature.  Precipita- 
(Fahrenheit. tion. em pe | Temperature. Precipita- 
) (Fahrenheit.) tion. ¢ Fahrenheit. ) 
| | 
| | |g | z 
Stations. | | 2. | Stations. | | | 
| ‘a | 3 3 le | 3 |B] a | = 
| & | | | 
90 | 34/574 7.85) 1.0 | Gunnison ................| 61) 12) 326 | || | | 
Oroville 62) 56.6 5.06 Halls Gulch | sel asl erritt Island............ 8 | 51/700) 299 
81; 381557) 4.46 alana +4 | 88 52 | 73.4) 1.69 
Polnt Lobos............ ‘| 44) 60.2 Lake Moraine ............ 4¢|—3|284| 295| 80.0 || New 
Point Reyes Ligit.. 87/542 3.62 | | 3. 9F 50.0 | New Smyrna............. 90 38 66.6 | 6,42 
887) 6.0 | Law Animas T. || Orange City... S| 
| $3/59.6 3.48 15.5 Orange Home............ 39 | 67.6 | 3.31 
| Leones by | 29.5 | 2 42 ay 3s 68.2) 5.13) 
3456.6 4.76 | | 2 88 80.0 | 86 67.2f) 225 
361569) 421 | alae 14.2 || Andrews ............- 33 62.6) 3.62 
451638) 226 | | 85 42 | 67.8 | 2.68 | 
8558.0 6.00) T. Paonia..... | 22/41.3| 1£75| | Stephensvilie s7| ssleco| 
150.3) 489 Platte A 87 | 35 | 64.0) 220 | 
9657.9 278 5 85 | 33 | 64.5) 3.72 
| i 0.4) 1. 4) 68, 3.15 
Santa Clara College Simmel ae Sante Clara. ............-. 13 37.0 5. 82 Wausau 86 (36 | 60.8 7.99 
Santa $1, 87 SRG 4.46 || || Abbeville |... 
Wey Be Sugar Loaf............... 231) 19.0 || Adairsville. ........... 7 35 | 57.3 | | 
Sierra Madre 82 T. 31.0 | 2¢ 31.7 86 39} 620) 4.13 | 
31 aes] 12.0 || Wallen 37.0 77 38 56.5 | 0.99 | 
82 36 | 57.0 5.91 | Westeliffe 40 Rowersvill 
70 3753.8 7.82 | 20 Whitepine 7 | 4 35.6) »wersville 37 1.18 
Southeast Farallon ...... 62 546 325 vay | 27.6 | 210 24.0 Butler 3. 69 
| | | 4.47 5.5 | Carfollten 1. 29 | 
cases 79, 30 2.29 Bridgeport .......... | a29| 02 | Carlton 
67 16 | 10.53 | 180 | Canton.................. 76| 32 | 3 | 20 Cl 1.45 
62| 15 | 87.0 | 10.70| 107.0 || Colchesier................ si358| Columb. 2.92 
65 13 | 42.2) 3.31 | Falls Village . 40 Co “el us 2.18) 
80 | 36 | 57.4) 3.52 | Hawleyville 82| 5 | 35.0| 2.70) | 5.61 
cc 68 5 | 35. 70 | 82 37 | 60.0) 1.94) 
Tulare ae 56 82 | 68.2 4.38 | | i3 | 78 40) 59.9 2. 46 
| | Waterbury 2 (35.8) 3.59) T. | 89/586) 2.62 
90 Lis won | 82 | 3 32.5) 3.12 3.8 79| 57.7) 1.80 
85 203 | | | 274] 30 || Experiment.............. 79 | #39) 58.4) 1.55 
5. 00 | Delaware City... | 87 | 34/622) 4.36) 
West Saticoy | 3.14) 1.0 | Gainesville .............. 74 $8 | 54.0) 1.14 
| Newark | 78) 11) 407) 0.5 || 79| 30/55.7) 1.15 
“| v. | 9/48) 220) 10 | Glenville 39 | 60.3 | 3.48 | 
TT TTT 74) 3555.6 6.13) | Distributing | 15 46.6) 3.09) lene t+ 
7 | 23/45.8 &19| 5.5 | Receiving Reservoirs... 11 45.4) 2.66)... Griffin 
Yreka. 7.0 | West Washington........ 10/442) 377) &4 | Harrison. X27 
| Hawkinsville ............ 0 4 
Antelope 27.2) 364! 433 || tow | 7 .2 3. 51 Louisville. .. 81 40 | 59.4) 3.13) 
| 9/474) 1.67| 02 || Brooksville 90| 42/68.4| 3.73 72 
Boul 1.85| 7.5 || alana 86 36°) 63.6°| 3.72 | 
| 47| 702) 2 | Millen 85 | 39/598) 296) 
Cedaredge 67 20 | 41.6 50 Eustis 83 | Monticello 82 41 58.9 3.33 | 
Cheyenne 72; 18/451 200) T. Fernandina 81 41 | 62.0) 6 Doint Pe =| ta 
Clearview ...... 8.4 310) 38.0 | Flamingo ... | 80) 32/546) 1.81 
Collbran 62 ms | — 86 33 | 60.8 | 3.45 
67 19 41.0) 1.8 || Fort Pierce 86/74) 243 t= Slasl ae 
0 3%.3 T. |G By 3. 89 
fon | 26 || te 82 | 56.2) 3.06 | 
ence 2.65; T. || Johnstown .. 834 374) 63. 74 3.04 38 61.2) 4% 
Glomeyte 13/408| 1.42| 20 || 89 | 42 | 69.8 i Blasko. 
63.3) 5.62 Washington .............. 81! 37/57.2! 220 
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TABLE I1.— Climatological record of cooperative observers—Continued. 
| Temperature. Precipita- | Temperature, Precipita- Temperature.  Precipita- 
(Fahrenheit. ) tion. | (Fahrenheit.) — tion. (Fahrenheit.) | tion. 
| | | | 
2 | ° | | 3 | ° | 3 ° 
a 
j | | 
Georgia—Cont'd. | fn, | Ins, Illinois—Cont’d. | Ins, | ins. || Indiana—Cont 4, | o | Ins, | Ins, 
Waverly ....... S4 35 | 62.7 | 4.21 || Martinton...............- 77 18 | 42.5 1.79 3.8 | Worthington ............. 81 25 | 50.4 | 3.50 
Waycross 84) 63.2) 4.26 | Mascoutah .............. 78| 25/| 47.8| 2.89 Indian Territory 
Waynesboro... .. 82 38 | 60.4 0.65 |] Mattoon. 81; 23/520; 1.69; T | Ardmore 82 33° «58.8 | 3.55 
Westpoint |} 1.97) 75 | 15 42.9) 1.97 3.0 || Chickasha. ..............- 89 32 60.2 | 3.50 
Woodbury ..........-++ 81 32 57.4 1.62) | Monmouth ............... 74 12 | 44.2) 1.77 OF cc 85 59.4) 2.61 
rf | | 7) 12) 41.0) 3.18 70 32 54.9 | 5.64 
Albion 61) 20/ 40.8) 2.92) 6.0 | Morrisonville ............ 77| 2 1.81 Goodwater 82) 85) 58.8) 6.21 
American Falls ........-- 66 15 | 41.6) 2.41 | Mount Carmel. 3.14 Hartshorne 86 31 «58.8 | 3.18 
Blackfoot | 68 20 41.4) 0.80) 2.0 || Mount Pulaski............ 77| 46.6 1. 53 86 21 | 58.4) 3.68 
Blue Lakes 76) 25) 48.6 209 1.5 | Mount Vernon ........... 83 | 26 | 0.4) 3.18 Holdenville 82| 34/590] 4.22 
52 15 | 40.0) 1.81 | 18.0 || New Burnside ....... 80 | 28/529) 272 | Marlow 86 31 (57.6 4.58 
Caldwell ............ 72] 2/406] 1.86] 2.0 || 79| 26| 49.0) 261 80) 29 56.9) 7.15 
Cambridge 71 18 | 43.0) 2.84) 10.6 || Ottawa 78 12 | 43.7 | 2.09 4.0 || Okmulgee 82 31 «57.7 | 6.10 
Chesterfield ............-- 55; — 1/ 34.1) 1.82 7.0 || Palestine 81 27 | 49.4) 2.82 || Pauls Valley ............. 84 56.0) 3.15 
68 3|35.6| 2.43) 23.3 || T 85 32 | 59.4) 4.38 
Ellerslie 68| 23/455] 1.43) 20 | 80| 23 | 47.4) 1.98 | South MeAlister.......... 88 | 34 60.4) 3.52 
Fernwood 19 42.3 3.49 BO | 2.00 Tahlequah ........ 9. 89 
Forney 64 78; 21) 448) 1.10 | 79 28 (455.6) 5.85 
Garnet 75 29 50.1) 0.77 Phambill 79 24 60.2] 3.22 Webbers Falls. ........... 8&3 33) 56.6 | 6.58 
Grangeville 68 22) 3. 39 77 | 44.2) 2.17 3.0 Towa. | 
} 2.51 |...... Princeville... 74) 13) 43.9 2. 31 5.0 78 10 | 44.8) 1.87 0.5 
Idaho City | Gl) 15/391) 268 )...... 79| 19) 45.38) 0.4 || 80} 10 43.0) 241 1.0 
24/418 | 256] 22 || Riley. 74| 10|384| 2783| 56 || Allerton ................. 79| 45.2) 3.38) O38 
2.07 |...... 80 25 48.7 | 2.24 7 7 | 39.6) 1.51 6.0 
64 22 41.3 | 2.77) 2.0 || Rushville................ 77 15 47.7 | 1.75 70 9 | 41.9) 2.88 5.1 
Lemhi Agency ........... 15 | $7.6|....... 81| 27 | 51.2|°2.77 we 11/428/| 050) 1.0 
Lost River 61 9 | 38.2] 1.75 | 12.0 || Shobonier............ ... 80 25 | 50.1 | 2.65 78 9 42.7) 3.54 3.0 
71) 24 | 43.6 | 2.85 |...... 76| 16| 40.8) 2.20 76 42.0/ 225) 40 
65 | 15 | 40.2) 1.32 | 79 19 | 47.3) 1.45 77 12 | 45.4) 1.62) T. 
62 || Sycamore 77 11 | 39.0) 2.98 5.0 || Belleplaine............... 67 8 | 39.9) 2.14 6.8 
69 | 19 | 80) 26) 50.8) 3.79 || Bonaparte .............. 7| 18/448] 2.08]...... 
270| 40 || 74| 41.0] 273] || 74 9/41.6| 265) 43 
MOSCOW 65 27 | 43.5 | 2.01 | 78 | 20) 45.4) 1.26/| T. 75 38.4) 1.58 8.6 
Murray 63 20 38.4) 1.18 2 | 44.0) 0.75 Buckingham 5.9 
Oakley 66 14 42.8) 1.63 40 Walnut 76 15 | 42.3) 3.63 5.4 Burlington 75 12 | 45.2) 1.82 }...... 
69 | 22) 43.7) 2.89 | 2.0 || Winchester .............. 75 | 19 | 46.4) 1.60 80 41.2) 1.87) 5.0 
74 2B | 46.@ |. 78 | 21) 47.4) 1.86 7. Cedar Rapids............. 71 10 | 39.9 | 2.23 )...... 
55 7| 33.9] 215| 40 || Winnebago............... 76| 10/386] 377] 9.0 || 77 9) 44.2) 3.34)...... 
PAYOR 73 24 | 47.4 | 2.38 )...... |, Yorkville 75 | 14/ 40.2) 2.38 6.0 || Clarinda 79 14/445) 1.76) T. 
75 13 | 386] 220] 0.6 || Clearlake.................| 66 5 | 87.2) 1.60) 4.5 
69 30 | 47.4 | 2.07 )...... Indiana, 78 10 | 40.3 | 3.09 7.0 
| 1.40 || Anderson 79| 22/451) 271 || College Springs 80 |...... 47.2«| 2.10|...... 
60 22; 40.2| 1.13) 77| 12/394) 2.37 3.0 | Columbus Junction ...... 76 11 44.0) 1.79 1,2 
Priest River. ............. 65 23 | 41.1) 3.00) 1.8 80 | 7 | 38.84) 2.00 76 11/448) 1.06) T. 
| 57 1} 30.7] 223) 37.2 || Bedford................. 80 9 | 46.2) 2.78 0.5 
72| 2 | 43.4) 3.50) 8&8 | Bloomington............. 75 | 3.30 |] 67 235.9) 212) 9.6 
| 685 5 | 2.78 4.5 81 | 25 48.9 | 2. 54 72 4 36.8) 2.09 11.5 
9 | 826 |....... | Cambridge City .......... 79| 22 | 43.6 228) 0.2 | 68 4 | 37.0] 1.87| 6.0 
4 | 36.3 | 83} 25) 48.9) 2.72 81 3 | 42.2) 0.58 2.0 
|| Connersville ............ 23] 45.8) 2.21 77 10 | 43.8 | 1.90 2.0 
|| Crawfordsville ........... 80 |...... 46.8° 1.66 72 5 38.4) 1.94 6.5 
41.4| 231) || Delphi........ ......... s2| 21/429| 32 || Earlham................. 78| 18/439] 1.78] 2.5 
|| Farmersburg ............ 2 | 48.1) 203 Kat 70 2/382) 1.70) 10.0 
| 49.0) 2.76) 78 22 | 45.4) 2.76 2.5 |] 13 45.8 | 0.84 0.6 
43.5 | 206/ 0.8 | Fort Wayne.... 10/424) 2.39/ 28 || Estherville............... 74 | 2/37.1| 220! 3.5 
| 47.6) 1.75) T. 81 23 | 47.4) 2.36 70 1 | 36.8 1.75) 10.0 
77 9 37.9) 265) 3.0 || Greencastle .............. 7 22) 45.6) 1.81| T. | PIOTONCE 1, 87 6.2 
74 12 | 39.6 | 3.46 7.8 || Greenfield. .. 79 23 46.6) 2.23 Forest 74 3 36.6) 1.97 7.0 
Asteria... 74 14/449] 1.95) T. || Greensburg.............. 23 | 47.7 | 3.09 || Fort Dodge. ............. 75 8/393) 1.65) 48 
7 13 | 40.3) 2.33 7 15 | 41.2) 2.46 6.0 || Fort Madison 0.94 ]...... 
Benton ....... 82 27 | 52.2| 2.27 80 44.3) 2.50 |] Galwe 80 41.4) 0.99 8.5 
Bloomington ............. 78 16 45.5) 2.18 83 28 | 52.0) 2.41 | Gilman -| 8.35 2.0 
ana 76 14 | 45.7 | 2.28 80 10) 42.6) 2.50 4.0 81 13 | 46.6 | 0.39) 'T. 
Cambridge ............... 76) 12/424) 1.60) 45 | Jeffersonville ............ 80) 28 | 50.2) 3.75 | 70 1 | 36.6 1.50) 10.0 
78 19 | 49.0) T. 80 23 | 43.2) 1.54 2.0 |} 70 6 | 38.2) 2.06) 12.0 
wee 80 19 | 50.6 | 2.26 79 43.8) 1.48 2.0 78 7 44.2) 1.71 1.5 
Charleston ............... 80 23 | 47.4| 1.80) T. 76 13 | 39.2 | 2.46 5.8 Grinnell 74 41.5 | 3.38 6.5 
84>) 33) 57.1%) 3.34 sl 19} 41.8) 1.19 Grundy Center........... 74 5 | 39.3 | 2.71 6.3 
2.75 83 26 | 50.9| 2.83) T. | Guthrie Center........... 78 8 | 43.0) 1.99]...... 
Coateburg................ | 13 | 46.0) 1.53 80 | 26 | 49.3) 3.76 72 4/388) 2.06/ 7.5 
| 28 | 52.6) 3.03 2 18 | 44.1 | 2.61 4.7 | Hanlontown ............. 73 2 | 36.8 | 2.35 9.0 
77 14| 46.6) 1.28| T. 80 41.9) 3.10 3.0 || Harlem 7s 10 | 42.9 1.438 2.0 
78 80 20 45.1} 248] T. || Hopeville 77 44.5) 2.63 )..... 
Dixon. . 75 13 | 39.2 | 3.35 80 27 | 49.0) 2.52 75 5 | 40.6/ 3.40)...... 
— an 81 24 | 48.7) 267 Mount Vernon ........... 28/ 50.2) 318 | Ida Grove. 1.30) 2.0 
Equality | 82 28 | 53.0 | 3.05 Northfield................ 7 19 | 42.9 | 2.95 0.5 Independence ............ 68 5 | 38.2] 1.97 8.0 
798; +26 | 49.84) 2.32 83 25 | 50.2 | 2.83 | Indianola 79 8 44.4) 1.90 2.4 
Friendgrove .............| 76 28 49.4) 4.038 27 | 50.4) 2.84 an 12 38.6 | 3.70 4.0 
79 12 | 40.8 | 2.34 1.9 || Rensselaer .............. 78 16 | 42.6) 1.59 5.0 Towa Cit 10 | 39.8 | 2.28 2.0 
80 22 | 49.2) 2.14 21) 45.2) 210! T | Iowa Falls 73 6 | 37.8) 1.47 5.5 
Griggsville ............... 78) 17 49.6) 1.45) T. 79| 12| 18.0] 1.99] 4.5 || Keosauqua............... 79| 12/434) 215) 
78 29 51.4) 2.43 |] Rockville 80 23° 46.4 1.96 79 10 43.9 1.40 1.9 
77 15 43.8) 264 4,0 || Salem 83 25 | 60.8) 2.92/ T. || 76 88.8} 1.77 }...... 
80; 21 1.63 || 80 29 | 50.2 | 2.89 | Larrabee 80 3 39.7) 1.61 4.0 
77| 2/448] 1.24) 20 || Seymour................. 86) 25 | 51.2) 4.14 | Leclair 2.53) 4.0 
wing 79 17 | 42.1 2.29 GB 80 46.6) 2.49 an 80 10 40.4) 2.20 4.5 
Kishwaukee ............. | 76 11 | 39.6) 3.80 5.0 || South Bend .............. 78 9 | 38.8) 2.59 Tee err 77 9 44.5) 1.40 0.4 
| % 8 | 40.6; 1.96| 0.5 || Syracuse ................. 80 10 | 41.8 | 2.32 6.0 77 29° 45.3) 3.22 0.3 
rere 76 14 | 39.8) 1.58 5.5 || Terre Haute ............. 80 27 | 49.0) 1.60 | Little Sioux .............. 83 14 45.0 0.69 1.7 
| 76 12/446) 1.25) T. || 82 12 | 39.4) 211 | 380 13 | 43.2 1.20 2.0 
76 10 | 39.4) 3.06 5.0 77 41.9| 237 Maple 1,47 6.4 
1.81 | T. VOVRY 83 26 | 49.8 2. 50 | Maquoketa 73 7 | 37.9 | 2.94 5.0 
MecLeansboro............. 80 27 50.8) 2.61 83 26 | 49.4 3.10 Marshalltown ............ 76 7| 39.8) &11 6.6 
Martinsville.............. 78 241 45.2! 1.52 Washington .............. §g2 27! 49.0! 2.58 Mason Clty 69 8 | 37.2) 1.75 5.2 
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Temperature. Precipita- Temperature. ax Preci ta- Tem ratur | iy 
(Fahrenhelt.) | tion. | (Fahreuheit.) | (Fabrenheit.) 
| | 
| = 
i 2 | | | | |z 
a 3 
Stations. |e Stations. |G, Stations. a. 
8 78 s = } | 36s s = | 68 
= | 3 | bad | oe | 
iit Po sia | 3 $ 
» adil | | | & a a = 
Towa—Cont'd. | Ins. | Ina, || Kansas—Cont'd. | Int. | Ins | Louisiana—Couv'd bd 
| 78| 10) 44.6) 1.67| 20 || dott | 24 | 52.8 | 3.90| 1.0 | Franklin ......... 86] 40 | 700 | 
Monticello ...... 79 | 6 | 41.3 2.71 7.2 Manhattanb.............- 84) 27/51.8) 2.45 0.1 Georgetown .............- 36 62.7) 8.10 
| 2. 26 0.2 Manhattan 27 | 50.4) 2.60 0.3 | Grand Coteau .......... 84 45 65.0) 417 
nt Pleasant.......... 2.31 O7 |] 81 39 | 63.4] 7.32 
ount Vernon ..........- 72 6 41.0) 2. 20 5.9 || Medicine Lodge.... ..... 89 St | 54.7) 2.01 83 43 63.8 | 6.13 | 
004 2.20 1.5 || Minneapolis.............. 86) 27 | 50.2 | 0.93 83 44 | 64.8 | 5.22 | 
New Hampion 29 | 52.8 | 8 | Lafayette sz] 7.00 | 
- 2.7 4.0 || 3.20 Lake Charles............. 45 63.6) 4.91 ’ 
1 37.0 2. 35 |} Ness City . 784) 48.5") 0.71 r. 82 64.1) 4.09 
79 8 42.0 | 1. 48 7.0 | Newton 7*| 52. 2") 2.15 5. 70 | 
c 75 12 | 41.8 3. 43 3.5 || Norton...... 82 18 | 45.7 | 0.59 82 61.8 | 9.72) 
Olli. | 7.0 || Norwich 83 | 29 | 53.2/ T. | 38 61.8 | 5.63 | 
| $14) 25/836 3.12) T. || Mansfield................ 83] 34 59.0) 5.45) 
| as | 1.0 || | 0. 84 1.0 || Melville 86 41 62.6 5.10 
Pacific Junction ......... | 82 45.2) O77 | | Ottawa 82 | 22/51.0/ 5.00/ 0.2 || Monroe .................. 87| 35 63.0) 6.56 
| 39.4) 1.30) 4.8 | Plainville 74) T. Now Iberia.............. 82°) 47° 4.50 | 
| 40.6) 1.75) 45 Pleasanton 80 27 | 53.0) 2.58 | 44 64.0) 5.11 | 
| | 87 | 28 | 51.8 | 2.16, 1.0 | Plain Dealing ........... 89 | 34 59.6) 5.88 
Rock Ra ae) 5.5 |) Rome 85 | 29/588) 3.20 84) 45 64.9) 5.05 
Rockwell 8/406) 80 || Russoll........ ......-.-. 86 | 24 | 50.2) 0.74 Reserve 85) 46 640) 5.20) 
} Salina TT 85 | 27 52.2; 1.21 0.5  Robeline 82 34 («60.6 6.51 | 
¢ he | ada $1} 31/528) 5.37 Ruston 85| 35 61.4] 7.60| 
| s¢ | 215) 60 |) Toronto... s2| 25 | 502) 3.30 St. Francisville 44 63.8) 6.25 
75 2 | 36. 4 2. 58 |} 43 || 804 224) 47.4'| 0.67 ese 4.78 | 
Sidney | S| | 1.02]  || Valley Falls..............| 21 47.3| 278 Southern University 6.71 
8, 33 | 2.8 cave | 24 49.4) 1.25) T. Sugar xperiment Station. M4 45 65.2) 7.82 
| 39.7 2.20; 45 || 49.0) 0.39 0.5  Sugartown . 43° 68.0) 9.75 
118) 46 | Wallace ... seve 16/462] 0.56) 0.8 aine 
Tipto 68) 48-263) 40 | Winfield 82) 28 | 53.6) 3.35 1.01 20 
| 3. 30 4.0 Kentucky. | 59|— 7 0.88) T. 
2. 40 || Alpha... 80 30 | 54.5) 6.08 Farmington.............. 60|—6/| 2.8) 1.41) T. 
| 42.3) 2.08 )...... Anchorage .......... 27 | 3.4) 3.10 56 | —11 | 27.5] 3.5 
43.4 1,79 |....+. || Bardstown ..............- 83 29) 52.8) 4.94 62 | | 21] 0.70)...... 
82 8 | 41.2) 0.73 4.0 || Beattyville............... 83 22 49.9) 4.88 60 | 0 29.3) 1.48 3.8 
72 1.96) 60 Beaver Dam....... 82) 27/| 52.0) 3.49 56) —8 27.8) 2.13 0.8 
anes | 4 4.9) 2.16) 3.0 80) 27 52.0) 6.02 Maytield............. ...., 88¢] —1¢| Loo} T. 
we 5) 41.7) 124 3.0 Bowling Green ........... 30° 4.2) 3.58 North Bridgton .......... 61|/—9 29.4) 206) 3.5 
Weatben ‘ ¢ 1.71) &7 || Burnside ................ 81| 29/554) 4.60 Oquossoe® 66 | —18 | 25.8] 1.58) 1.5 
Westen Junction «........ 40) 6.5 | Calhoun. 86 | 30/547) 3.53 63 | 25.8/ 0.90) 20 
n 7 | 43. 1. 55 1.5 | 80 2651.2) 5.40 Rumford Falls ........... 59); 2.2) 2.08 
%| 7 | 40.7) 3.20) 45 || Edmonton ............... 81} 28 | 53.5) 5.15 Vanburen........... 226 | oes | 
Kansas. | Eubank ........... sO 24 | 49.9) 6.04 Winslow .................. 27.6| T. 
82; 16/440 0. 96 8.0 || 82 24 | 49.8 | 5. 32 Annapolis ............... 83) 19 | 45.7) 3.08 )...... 
1,57 | Frankfort ............... 80 2951.0) 411 Bachmans Valley......... 78 3 40.4) 686) 7.0 
Rakes ce | 22 49.4 Franklin 8&3 32) 56.6 1. 95 Roettcherville............ 8s 5 45.4) 3.45 90 
sO 21 47.8 10 | 83 238 51.0 5. 59 83 46.8 2.70 3.2 
— = 83 | 27 51.7 | Cheltenham.............. 80 13 44.6) 3.37 3.0 
Cha | usville 82) 29) 584) 3.82 Chestertown.............. 75| 18/425) T 
| 51. 2.24 0.7 || Irvington 30) 524) 4.44 Chewsville ............... so 11 42.7) 0.99 | 
Comter 1.64) T. | 28 | 58.6) 4.87 Clearspring .... ......... 80 121 42.3/) 324) 1.2 
7 5 0.60 Leitchfield 30) 51.8 4.67 80 16, 43.8) 321) T. 
um 7 $2 | 52. 404 | 81 23 | 53.6) 5.70 Collegepark .............. 5 | 45.2) 2.97 2.0 
Jotton we Falls ........ 81 24 52.4 3. 89 Manchester .............. 82 27 52.0) 6.08 vc 83 2.5 
T. May field 78| 31) 58.5) 3.15 Darlington. ............. 80| 382) 
2.61 | 84 24 48.6) 4.48 77 | —15 | 40.3 |....... 5.0 
51.4 1. 68 0.2 | 28") 53.26) 3. 42 Denton 80 44.8) 2.55 | 
26/522) 1.20) | Mount 79| #27 | 49.8) 6.86 | Easton ...... 78 17| 44.4] 254/}..... 
Emporia... | T. | Owensboro ............. | 31} 52.2) 3.25 77 14) 41.8) 3.53] T. 
aioe 0.2 | 25) 49.5) 455) T. x3 11} 45.4] 3.28) 1.0 
| 48. 31 | T. 82 32 | 54.8) 3.75 Grantsville .............. 80; —6 40.0) 266) 5.0 
+ 82 GD | 7 28 | 50.4) 4.66 83 15 44.0) 3.19 1.0 
| 82 25 | 51.0 6. 60 80 13 45.4 | 2.94 4.0 
22 | Shelbyville............... 82 28) 51.7) 3.97 Johns Hopkins Hospital. 76 20 | 45.5 | 3.23 |...... 
| s | 2.30 | Taylorsville 80) 28) 50.6) 494 Keedysville.............. 45.0) 3.36) 0.5 
| & = 1.0 | west |} 82] 27) 61.2] 467 83 18 45.3) 3.02) 20 
62.0 | Williamsburg ............ | 82 30 | 53.8 | 3.05 | Mount St. Marys 43.9) 3.50) 3.0 
46.8 1. ll .2 || Williamstown............ 80 24 50.6) 3.30 New Market.............. 80 13 | 44.2) 3.93) T. 
= 2.87] 1 Louisiana 78 | —15 | 40.0} 1.42) 40 
andes 0. 47 0.5 85 465.5 4.01 Pocomoke City ........... 78 21 46.8) 2381 
Hugoton 7% | 24/480) 225 | Alexandria .............. 86) | 849 Porto 77| 22) 46.5|....... 
4 1. 82 39 | 62.8) 8.75 Prince Fredericktown... 79 15 45.4) 276 1.2 
| Baton Rouge ............. | 86 43 64.1) 11,12 Princess Anne ........... 7 19 | 45.7| 2.67) T. 
Burnside 85 43 | 64.7 | 9. 37 see 78 20 45.3) 2.19 0.2 
. 33 T. | Cathoun Sie; 60.84) 7.48 || Sudlersville .............., 82°] 18°) 464°) 3.78] T. 
|= = 49 | 64.2) 5.18 | Takoma Park ............ 83 10 44.5) 3.65) 3.5 
. 98 T. | Caspiana. | & 40°) 62.3) 4.71 Van Bibber .............. 75 42.2) 3.43). 
4) 0. 96 Cheneyville.............. 44 65.0) 8.90 Westernport ............. 44.4 3.26 2.8 
26 51.2) 438) 0.2 | Clinton | 82) 39) 63.4) 5.73 Woodstock ............... 79 12 | 45.2) 4.79 
81} 26 | 51.6) T. Covington... 80 | 39 | 62.0 | 10.44 wars 7| 4 340) 68 
che ce > 8. 61 Bluehill (summit)........ 69 7 34.2) 2.83 6.3 
Emilie TTI TIT TTT 82 45 63.7) 7.16 Cambridge 71 10 | 56.7] 2.86)...... 
85 52.01 217! T. Farmervilie 38! 63.0! 5.59 Chestnuthill | mal 52 
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| Temperature. Precipita- | Temperature. | Precipita- Temperature. | Precipita- 
| (Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
| 
| 
32 | 33 32 | 33 
a = = | = = = 
a | | a | | a x | 
Massachusetts—Cout’d, ° | Ins. | Ins. Michigan—Conv d, | Ins. | Ins. Ins. | Ins. 
East Templeton *! ....... 68 7 33.4) 2.66 || Midland |} 7) —1 | 83.6)....... 11.0 | Batesville. 81 34 | 57.4) 6.19 
| 65 10° 35.8) 2.74 1.2 || Montague ...........-.... | 68 0 | 82.0) 1.95 2.0 | Bay St. Louis............. 80 41 | 62.8) 7.10 
Fitchburg 69 6 | 33.4) 3.96 | 69} 4 34.4) 2.50 83 44 64.5) 7.41 
Framingham. ........... 69 5 | 34.1) 3.21 4.8 || Newberry .............---| 49 | —23 | 19.2 |.......]...... | Booneville ............... 77 39 | 57.6 | 3.34 
| 68 31.8) 3.13 | 10.0 | Old Mission.............. |} 288) 225)...... | Brookhaven..... 84 40 | 62.5) ...... 
Lawrence 67 4 | 33.0 | 2.98 9.5 || | —10 | 27.5] 1.17 6.0 | 82 59.0) 5.02 
| 7) | 354) 817) 45 | Corinth 80| 35/558) 5.23 
Lowell @ 72 2/ 34.4) 371]...... Mi 2.0 | Crystals 38 61.6] 5.34 
Ludlow Center ........... 70 | 28.7) 3.33 3.0 73) — 5 | 27.3 1,01 6.0 | Duck Hi 34 | 59.0) 4.68 
Middleboro ...........-.. 67 8 | 35.5 | 2.40 1.5 || Plymouth.... .. | 82 6 | J. | Edwards 83 38 | 61.0) 5.01 
75 1/336] 456) 1.2 || Port Austin..............| 784) -—2| 29.0) 1.20 2.0 | Enterprise .............. sees 3. 30 
New Redford..... ....... 9/3246| 288| 1.0 || Powers............. ..... | 66) —7) 272 86 61.4| 5.25 
3.50) 8.0 || Reed City 80.8] 242] 2.0 || Payette(mear) ...........|...... 4.95 
Plymouth *!....... .... 66 13 | 36.2) 2.87 3.0 Roscommon. 26.5) 1.20 2.0 | Greenville. ...............- 81 35 | 59.8!) 4.84 
Princeton ............ 4.14 10.0 || Saginaw (W.S.)..........| 434.5) 3.16) 10.1 | Greenwood............... 84 33 | 58.4) 4.77 
Provincetown ...........- 64 17 | 35.4] 2.45 @.5 || St. Ignace................ —14 | Hattiesburg. ............ ele 5. 80 
Salem 2.71 | 79 8 | 37.8 | 3.60 7.5 | Hazlehurst..........-.... 82 40 61.8) 5,50 
Somerset *!...... 6 | 35.9] 2.91 Mi }...... || Hermandy................| 7 34 | 57.4 | 5.35 
Taunton ....... ...+ 34.8] 253 )...... || South Haven ............. 75 7 | 34.4) 2.93 83 | 36 61.0) 5.23 
2. 78 2.0 Stanton ......... 1 | 32.44) 1.33 5.0 || Kosciusko. ............ 84 35 71.0) 4.50 
Westboro... 72 5 | 34.8) 3.35 5.0 67 | —21 | 26.2) 0.30 sexes 83 34 | 59.8) 3.39 
69 5 | 38.4) 2.79 76 | — 35.3] 1.21 4.0 || Lake Como............... 84 34 | 62.0 | 2.75 
Williamstown ...... 1| 30.8 | 2.74 &2 Traverse City sess 1.79) T. 84 37 | 61.4) 4.71 
ences}: bese 2. 88 7.5 78 | —5 | 34.7| 2.75 8.5 | Leakesville...............| 88 32 | 60.2 | 6.65 
Worcester 72 9 | 35.2) 2.65 5.2 || Wasepi 78 2 | 37.2) 3.12 20 || Louisville............. ..| 8 35 | 59.5) 4.389 
Michigan 6 | 35.3) 1.61 0.5 || MeNeill 9. 67 
Adrian 85 4; Webberville .:.......... 77 4 36.1 2. 53 OS 88 40 60.8 | 5.99 
Agricultural College. .... 78 8 | 35.4) 315] T. West Branch ............. — 28.2) 2.43 40 || Magnolia. .............06 8&3 38 | 62.0] 5.23 
7 9| 36.5] 267] 3.0 || Wetmore................. 56 | —20| 22.3] 2.00] 6.0 || 7. 38 
7 8) 34.5) 4.50 8.5 Whitefish Point.......... 48 | —26 18.0] 2.82] 10.4 || Natchez.................. 87 44 65.2) 4.26 
Ann Arbor..........-.+-- 80 8 | 37.6) 1.64 0.2 || Ypsilanti................. | 78 1 | 36.2) 1.32 0.7 | Nitta Yuma.............. 85 39 | 60.2 | 4.08 
78 4) 34.0) 271 2.5 Minnesota. | Okolona 85 35 | 59.8] 3.8% 
00 74|—7 30.6 )]....... 2.0 || Albert Lea.............. 73 2 | 36.4) 1.87 7.0 5. 85 
Ball Mountain . ......... 77 12 0.5 || Alexandria ............. 62 | — 32.6) 0.90 1.2. Pearlington 81 39 | 63.4) 7.59 
Battlecreek 644) 124) 32.54) 281) T. 62) —25 | 28.2) 1.40 RO 84 35 | 59.2 | 3.47 
Bay City 78 33.0) 4.35 9.0 66) 33.4 0.75 79 35 55.8 | 3.94 
—1) 309) 263 3.0 || Beardsley ............... 71 | 35.6) 0.41 6°3 || Poplarville............... 81 |......| 63.68) 8.74 
76 | — 32.8 1.49 1.9 || Beaulieu 63 | —11 | 30.2) 0.74) T. | PortGibson.............. 85 36 | 63.2 | 5.06 
Berrien Springs .........- 79 10 | 88.4) 2.57 4.5 | 61] —13 | 29.8 }...... |...... | 834) 384) 60.44) 2.93 
Big Rapids — 9 | 30.2/ 2.30 7.0 || Bird Island ............ | 68 3 | 35.6 1.00 45 84 55.2 | 9.80 
Birmingham 80 15 | $8.8 | 68) — 35.6) 1.58 OS 84 60.2 | 4.05 
Bloomingdale ............ 74| 800| || Collegeville | | 33.7 | 0.50) 2.1 | Shoecoe 82 62.6 | 5.00 
55 | 26.5) 2.26 7.5 | —15 | 28.0 . 85 6.5 Shubuta 5,04 
Carsonville ........ ....-| 133) 38.0)) 0.90] 8.0 || | 74 cases | Suffolk ..... 62.5 | 5.12 
Cassopolis 72 9 | 37.6 | 2.60 2.0 — 8 | 29.8) 0.62; T. Tehula 8&3 62.0 | 6.42 
69 > —11 | 26.5) 1.07 73 1 | 37.8] 1.90 2.0 84 57.5 | 4.56 
87 || Farmington .............. 65 3 35.2) 1.54 3.0 | University 82 59.8 | 5.53 
Chatham 57 | —19 | 23.0) 1.11 8.3 | Fergus Falls.............. | 68|—4 | 31.9) 6.39 1.1 81 60.8 | 3.22 
Chéboygan 61 | —11 | 25.2] 1.95| 5.0 || Floodwood............. -| 63 | —23 80.3 Walnutgrove............. 83 35 | 61.64) 4,87 
38.4! 1.40 | 67 2) 36.0) 0.30 3.0 | Watervalley ............. 8&3 3459.3) 5.00 
Coldwater ..........+-- ‘ 7 40.1) 3.64 3.0 || Grand Meadow...........) 69 4 35.6 | 2.88 6.0 | Waynesboro ...... ...... | 88) 82) 61.5) 5.30 
Deer 56|—19| 208] 1.80] 7.0 || Hallock.................. | 63|—27/ 27 || Wooaville ............... 8644. 65.2 | 4.86 
52 —16 | 21.6) 4.56 90 || Hinckley............. | Yazoo City.. ... 85 35 | 61.4) 5.60 
80 BS | 55 | —28 23.4) 1.90) 4.0 | issouri 
Eagle Harbor...........--| 54] —10| 247) 2.55/...... || Lake Winnibigoshish ....) 59 —18 | 26.8 | 1.07 3.3 3. 24 
East Tawas .. 77|— 3/288] 407) 66 || Leech..... 68] 15 | 28.3) 0.67| T. | Appleton City............ 80; 25 | 51.0) 2.95 
8} 37.8 | Long Prairie ............. | 64) —3/ 33.0) 055) 12 | Arlington 2.40 
Fenaville 76 | 8| 35.8 | 3.05 2.0 3.0 | Avalon.... 2. 32 
Fitchburg 78 1.82] T Mapleplain...............| 34.8) 1.08 0. 23 
78 | —1 | 35.1 2. 63 6.5 || Milaca... ...............| 65|— 8] 0.35 0.5 || 79 13 | 46.2 | 3.87 
Gladwin.... 77 | 8 | B13) 3.65 3.0 || Montevideo .............. | 435.4) 0.81 0. 70 2.0 
Grand Haven ............- 70 9; 338.5} 1.12] ..... 64|— 4/328); || Brunswick............... 82 18 | 48.9] 1.32 
Grand Marais ...........| 58 | —19| 21.8] 205| 17.5 || Morris | 66| 068| 61 | Cape Girardeau 2.31 
80 6 | 38.0] 1.35 | 62] —25 | 26.7] 1.61 5.0 Caruthersville ........... 8&3 30 | 55.2) 3.39 
Grayling 74 | —15 | 27.8) 3.10 0.5 || New London ............. | 7} 32.8) 1.08 6.0 || Conception .............. 77 15 | 47.0) 2.02) T 
73 8 | 36.6 | 3.72 3.0 New Richland............) 72 4/ 37.8! 1.40 8.0 || Darksville................ 80 16 | 49.3) 1.29 
Harbor Beach ........... 76 3/308] 1.67| 1.0 || New Ulm ................ | BRO] BS 79| 29/547) 7.08 
280 3.0 | Park Rapids 9 | 28.1) 0.71 conse 78 25 | 51.4) 4.97) T. 
60 | — 5 | 27.6 | 3.96 | 1. 87 2.9 Doniphan ................ 80 30 | 53.6) 5.72 
Hastings 79 9 | 37.1 | 3.08 .| 65 | — 8 30.0) 0.90 1.5 || Downing cb 1.75 | T. 
71|—7/| 31.4] 2.87 5.0 || Pokegama Falls.......... OS cove 3. 66 
7| 9/380] 295| 1.5 || | @8| 87.8] 40 || 80 16 | 47.8 | 0.90 
78 6 | 35.0; 1.50; T | Reds | 1.74 81 19 | 49.6] 1.21) T. 
68 | —34/ 19.8 ].......]...... 1.8 || Gallatin 18 | 48.2 | 4.20 
3. 48 2.6 || Rolling Green............ 6 | 36.8) 2.15 79 25 | 51.9| 5.11 
tron Mountain ........... 68 | — 9 | 27.9 1. 76 5.0 || St. Charles............... | 68 3 | 34.2) 1.62 8.0 || Glasgow. 84 18 | 49.6 | 0.78 
70 | —22 | 26.4/ 3.55) 4.0 || St. Cloud ................. | 67| 35.0) 060/ 30 | Goodland ................ 76) 23) 49.4) 4.75 
Ironwood .......... 66 | —15 | 27.8) 0.53 FRC | 3/384) 2.25 1.75) T 
Ishpeming . ............ | 62] —16| 23.7] 0.95 6.0 | Sandy Lake Dam......... | 64] 30.0] 0.54]...... || Grant City......... 80 12 | 47.2 | 288 
| 72) 28.8] 1.75 2.5 | 68 2/ 36.4) 1.23 2.0 | Harrisonville 23 | 49.2) 2.39) T. 
| 9} 38.4] 1.95] 1.0 || Two Harbors, ............ 63 | —17/| 28.3] 094] 0.8 || T. 
7 6| 34.0] 1.22] 3&1 || Wabasha................. 7 3 | 1.61] 1.0 ...... 1.86) T. 
| 10°) 38, 8°) 1.60 62 | — 5 | 32.0! 0.31 6.9 79 51.6) 4.66 
1.75 |...... || Willow River....... .....) 62) —8| 30.3) O55] T. Huntsville ....... 82 17 | 61.2| 1.28 
| 9 37.3) 2 54 1.1 || Winnebago...............) 7 1 | 38.2) 1.77 79 26 50.8) 4.91 
80 4 35.4) 0.76 4 | 34.7 1.72 88 28 | 53.0; 2.92 
| 63 1.0 || Worthington........ .... 75 5 | 37.2 | 1.388 8.0 | Jefferson City ............ 81 21 | 48.2; 1.64) T. 
Mackinac Island ......... | §9}—10/ 248] 679! 9.4 || Zumbrota................ | 68 2| 36.0) 1.87| T. 3.98 
Mackinaw City ......... —10*) 25. 5*) 3.00 6.0 Mississippi. 79 16 | 48.0) 4.18 
68 ak = 80 36) 58.8) 4.05 Koshkonong ............. 77 31 | 53.4) 5.58 
Marine City... ..........| 1. 35 Agricultural College..... 82 31 | 58.2) 6.98 80 30 | 53.2) 4.45 
Menominee .............. 67 1129.9! 1.23! T 37 | 59.6 | 7.64 1.06 | T. 
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‘Temperature. Precipita- Temperature. | Precipita- | Temperature. | Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) | (Fahrenheit.) oon, 
| | | 
3 | | | 3 | 
a | | | «a | 
fig 33 gid! sid) 
| a a | a 
Missouri—Cont’d. | | © | | Ins. ||  Montana—Cont’d. | | | ms. | Ins ka—Cont’d, | ° | | © | Jas. | dns. 
Lebanon ........ 80) 2/522) 3.24) es; T. | T. || 16 40.2 075) 46 
Liberty 80 21; 50.6) 4.77 T. Twin Bridges ............ | 68 96.8 | O20) 2.0 Ord 
80; 18/494) 134 || Virginia City ............ | 20/983) 2.7 || Palmer SL. 
8) 16/492) 1.73) 0.63; 49 || Palmyra®!................ 82; 20 | 45.6/ 1.50)}...... 
Marblehbill 83 28 53.0) 2.94) || Wolf Creek............... 66 1 | 37.6) 0.77 3.5 | Pawnee City ............. 2 20 | 48.2; 228 )...... 
Marshall 76 19/600) 1.96) T. || 6 —4 802.9 O54 14.0 Plattsmouth 6............ 0.23, 
Maryville ........- 79) 15) HS) 1.59) || Vale 70 7 8&9 0.80) 6.5 | Plymouth.... ........... 85 | 2 | 47.5/ 0.62)...... 
82 13 49.4) 1.17 1 Nebraska | 76) 18) 42.3 2.80 40 
Miami 72 46.8) 1.07 68) 14/390) 022) 26 || Ravennaa................ 91, 440) O88) 1.3 
Mouroe . 79 15 | 47.0 1.26 A ct | 16 38.1 | 5.5 || Republicam 0.3 20 
Mount Vernon ..........- 80 27 | 52.6 6.42 M4 21 46.4 (0.61 82 19 | 24.2) 1.02 2.6 
New Haven 80; 2/51) 84; 18) 463) 056) 0.2 || 1.0 
New Palestine 223 /51.5| T. || Auburn.................- 83 18 | 47.8; 1.82) T. Seward ....... 
Oakfield ........ 22 | 50.8) 3.02) T. 83 45.0) 0.35) Smithfield 
80 25) 58.0) 4.36 82; 18 | 45.3) 0.32 2.0 Springview q 1, 32 2.0 
sO 15 | 48.1) 271) 85 22 | 48.6 0.79 82 12 | 42.3 1.00 4.0 
Se@ymour 51.5 | 6.25) 0.61) T. 82) 13/417) 1.75) 5&5 
53.7) 4.25 | Chester 1.80 |...... of 2.95 |...... 
Sublett. 4.2; 210; T. || Crawford................. 090 | 3.0 || Weeping Water 0.50 
Unionville . 4.8) 401 0.2 | Culbertson 1.51 GO 
Versailles.......... 62.5; 1.78) T. Curtis...... 1.15 cose 1. 22 5.0 
Warrensburg......... 52.2; 1.89) David City 1, 56 1.1 || Winnebago.............. St 7 1.24 4.2 
Warrenton ............... 47.6 1.51) T. ch 1.58) T. 1.13) 3.5 
-| 80 26 | 0.1) 267 | Ericaom | 1,69 71 10 1,17 | 
Montana, | | Ewing............ 2. 66 56 16 1.51 
67 10 | 37.2) 0.95 9.0 || Fort Robinson ........... 70 14 39.6 28 || Beowawe 67 25 | 44.2 
75 13 | 48.5 |....... 9.5 con | S83) 138 44.6) 0.93 1.0 || Candelaria ............... 69 44.2 0.76) 
Bozeman ........... 60 8 | 35.8) 0.77 85 21 46.4) 0.55) T. Carson City ............ 7 16 42.8 1.61 2.2 
60 12 37.0) 1.15) 11.5 | Genoa (near). 82 15 43.8)| 1.34 
62/ 10/380] 1.6 || Gering................... 7%3| @69| 0.8 || 7 12 43.2 1.00) 
65 9| 36.5| 0.05 0.5 || Gothenburg.............. 79 18 | 44.0) 0.88 |...... 62 10 37.8 1.10 5.8 
72 1| 39.84 T | Grand Island a 20 45.5) 0.73) T. 66 10 38.2 1.39 1.5 
68 8 40.6 0.90 9.0 | | 20 Halleck *5 ... 6 40.6 1.98; 
Crow Agency............. 72 14 | 42.2); 1.80; 140 || Haigier............. .... Humboldt... ............. 65 | 19 42.0) 0.43 
Culbertson ..... 68 0/354] 0.26)...... |} 38/4212] 296)...... Lewers Ranch............ 71) 444) 5.45) 10.5 
De 68 23 0.59 4.5 | Hartington .............. 80 10 | 40.8/ 1.56) 5.2 | Lovelocks........... .. 6) 2 441 
Deerlodge 10| | Hastings®! | O91) 40 || Mil 60) 2439.2) 097) 0.0 
66 10 | 38.2) 11.1 || Hayes Center 2. 52 40 || Palisade. 69 12 41.0) 1.39 1.0 
67 6 | 36.7 1.08; T. | 7 15 40.0) 2.56 68 | 4 36.5, 2.380 1.7 
POTHYM 72 13 42.6) 0.04 lo 0. 83 4.0 | RenoState University.... 66) 12 429) Lil) 08 
Fort Benton.............. 65 8 | 99.4) 0.40) || 1.01 RO 63 10 | 38.0] 1.68 )...... 
Fort Harrison............ 64 | Holdrege 22 | 44.5% 0.20 1.0 || Sodaville.................| 80 25 | 52.4) 3.35 | 
34.8) 0.65 ...... || Hooper*! 18 | 427) 1.40 1. 76 3.0 
Glendive ..... 65 3) 34.1) O41 | Imperial 19 | 40.8 | 3.82 7 44.6 0.23) 
Grentfalls 71 9/ 40.8) 0.66 ...... 22 45.4) 0.88 55 14 38.8, 1.32) 20 
Hanpilton 68 15 | 41.1) 0.51 15.0 Kennec BRO 65 11 | 39.4) 235 /)...... 
Hayden (near) 68 41.0) O41 | 15 | 40.6) 1.87) 3.5 New Hampshire. 
67 6/392) 0.00)...... Kirkwood 15 | 42.3) 2.49 61 —8 29.0 2,00) 10.0 
els | 3.30 13.0 13 | 43.6 1,07 0.5 Berlin Mills | 64) —19 | 26.8) 2.91 1.5 
Lame Deer..... 71 13 | 40.8 1.50} 20 || Bethlehem ............... 6 —5 27.6 2.52 6.0 
Livingston ........ 68 8 | 39.6) 077) 40 | Lexington 20/| 0.78) ..... 64 —10/ 32.3) 12.2 
Lewistown............... | 7/384) 0.55 5.5 || Lodgepole 16 40.9| 1.45/20 | Chatham................. 9/264 1.00) 50 
70 11 | 39.0) O51) T. 16 41.0 0.94 62 131.0 2.00 9.0 
Marysville ............-+. 60" at 2. 80 3.0 || Franklin Falls ........... 66 270 9.0 
Missoula ......... | 6 13; 407); 2.22) 110 @ | —8/| 222 7.0 
68 4/ 39.2) 0.23 81) 16/ 41.8) 219 69 273) 13.0 
Philipsburg .............. | 8 | 37.7 | 2.38 7.8 Bt 73 04 33.6 3.438) i2.0 
| 7|—6/ 37.2) 070 | 0.85 45 | North Woodstock 2.20 |...... 
| 66°] — 35.79] 2.05) 31.0 || Minden.................. | 21/485] 1.6 || Plymouth................ 59 | — 5/ 27.4) 8&7 
Ridgelawn . | 2/888] @15| @5 || Monroe .................. 1.41 | 40 || Stratford ................. 69 | —18 26.0 214) 1.0 
St. Pauls 75 5| 40.2/ 0.32) T. || NebraskaCity............ 82 17 | 47.5 0.70 
Spriagbrook.............. 711!—2!383! O64! T. North Loup .............. 14/428! 1.98! 22! Belvidere................ 5/381! 3931 3.5 


Marcu, 1905. MO 
NT 
HLY WEATHER REVIEW. 
TABLE II.—Climatological record of 115 
Temperatu | Continued. 
| | — 
| 2 | (Fahrenheit. ) = 
Stations. | 3 |S 
| a | = | & | 68 : 
Point 78 12 39.2 3. ry New York—Cont’d. | ° ° ° 
a 487.7! 4.09 29.0 10.8 | West Bern nt’d. ° Ins. | 
Bridgeton | 15 442!) 4.58 82 | 6 34.4 2. 60 7.5 | Westfield 83|/—5| 308) 260 IL 
Canton | 883] 2.05) 10.5 | Windham. 76 | — 6 | 31.7 2.13 
s2 8 37.4 381 2.0 Baldwinsville ............| 68 | 3; ae 1. 43 5.0 | 2.95 
80 13 40° 4.17 25 | Ballston Lake ..... 3) m8) 2.27 
College Farm ...........- 6 422) £02 T. || Bedford | 5 | 28.9) 230) 11.4 3.52 
Dover 83| 17 35.5) 8.42 | 36.2) 296) ..... Catawba 2.51 
82 39. .5 || Cape Vincent... ; 15 9.6 || Fayetteville.............. 2452.0) 2 
Imlaystown 82 7\39.4| 40 || Carmel..........-...-.... 63 | — 5 | 25.6 ayetteville.......... 0) 28 
AYSOWN | | 42 4.0 || Carmel........... : 1.50 |...... || 85 | 29 | 57. 
Indian Mills.............. 82) 9 2.5 || Carvers — 5 | 33.8) 4.51 0.5 rar 27 
Layton 83 325) 355 4.5 || Coeymans...............- —8 | 27.4) 076) 43 | Henderson 78 24| 51.4] 3.41 
Moorestown | | ae Cold Spring Harbor ...... 3 $3.0} 3.12 8.0 | Henrietta 74 26 | 50.6 | 2.57 
79 | .8 | Cooperstown 4.11 1.0 || Horse Cove............... 79 27 | 54.4! 1.18 
10 40.8 | 3.93 80 9| 9.5 | Hot 82 | 60.6 | 4.15 
Oceanic ... 35.8) 4.53) 20 | Deansboro 68) 13 | 86.8] 73 
di 7 12 | 39.8 | | | 3.85 | T. Kinst < 27 | 48.0 
81) 40.6 | 3.0 | Dekalb Junction ......... | on” 1.85) 3.0 Lenoir . 88 | 25 | 56.6 
illipsburg ..........-.. 8/888!) 379 2.0 || De 10 | 1.58) 3.0 | Lexington. | 764) 249) 50.44) 2.08 
Pleasantville. | 80) 2) 31.8) 0.90 6.0 78 27 | 52.5 
Salem 80 15 43.8) 3. || Fort | 81) — 3] 81. 30 | 56.2 | 2.39 
Sandyhook...... 73 43. 8 | | T. Franklinvill | 1/30.8| 2.82) 11.3 WOO 75 80 | 
15 | 38.0] 34 || Gansevoort 80 | —14 | 80.6 79| 28 1.3 | 5.22 
8 9 39.6 | 45 || Glens F $32 | 17. Marshall 76| 29 
7 9 382) £09) 40 | GI 18 | 17.5 | Moncure .......... 61.7| 1.34 
2 36.6 on jloversville.... . 2.04| 10.0 || Momroe...........-...... 81 25 | 62.2) 2.3 
Toms River *. 75 5.6 | 3.95 1.5 || Greenfield.... .......... | = —4/ 27.7) 2.90) 12 BOD 7 24 37 
75 «18 37.4 |....... 2.8 | Morganton .......... 54.2 | 1.83 
9) 17/4 | Greenwich ........ 2.87 | 16.0 || 76 | 29 | 52. 
Woodstown .......... re | Hemlock ................. | 1.63) 80 a3) 3.65 
30 dian Lake............. | | 9.0 47. 
77| +30 | —19 | 27.4) 220) 220 32 
Albuquerque............. 75 30 | 49.0 | , | Jamestown .............. | — 3 | 32.8 3.06 11.7 24 52.7 $ 
Alma... 7 | 482) 5.35, $2 328] 65 | 78) 28) 1.98 
| | | —9 | 31.9) 3.03) 1.0 28 51.4 | 1.89 
80) 25 548) 2.07 || Lake George 63 24 51.2) 1,65 
B loomfield 72| 25 45.5 | Le =. 2.40) 12.5 26°| 53.5°| 1.338 
81| 31) 53. | 33.2) 1.89) 8&2 26 | 51.0 | 
Carlsbad aa | Littlefalis, City 70| 0 Raz) 23 2 | 52 | 241 
71 43.6! 5.42. 10.0 | Lockport 72 0 | 28.0) 263) 10.5 27 | 54.2) 4.35 
215 21.0 Lyndonville. ..... 72) —10 27.2/ 1.10) 40 25 | 53.2) 2.82 
73| 22 434) 257| 3.0 rr 0.81) 36 20 | 54.8 | 1. 
Eagle Rock Ranch........ 69 19 422 3.0 || 4| 33.8] 1.28| 6.0 | Southport 30 | 56.7 
77| 3 Moira ........ 284| 35 || Tarboro.................. 25 | 53.3 
Engle . 3.00 3.0 | 68 | — 8 | 27 arboro.......... 1.50 
75 | 29 49.4 Mt. Hope........... 7 27.2| 1.96) 40) W 84] 22) 56.1 
Estancia $6 | 16 30 || New | 87.3 | 406) 10 Waynes 90 | 25 | 55.6 
Fort 68 24 North Hammond 80 || 83 | 21 | 51.8 439 
66 44.7 Bee Ogdensburg mal 82| 29 | 57.3 | 2.70 
72 cal neonta............ 7. .92| 25) A 
79 .1 || Platisburg................ 9.2 || Cooperstown ............. 8! ’ 
7 | 25/480) 100) || Port Jervis............... 68 /— 2/288) 273) 65 | 11 | 105 
Hostile Peck 80! 26 | 53.0 | | Potedam 70 0/368) 0.15) 0.7 
dh 1.46 3.0 | mmondville ........... —1 31.0 8.0 Dunseith 61 — 7 | 33.9) T. r. 
7% | 19 437! 1.09 20 | Ri | 99 6 | 32. 7.5 —10 | 29.6; 1.19 6.9 
7 2) 1.33] 22] E 68) — 1 | 33. 
Redro 71 26 | Romulus 3 | 35.8 | 1.50) 7.0 69 |—1 36.6 0.92 
Setauket ...... | | 36. 57 1.0 || Fullerton ................ 5 | 39.2 
San Rafael | 2 532)..... | @9| 14/87 ullerton ....... .2| 0.87) 1.3 
3 | Shortsville ....... | gel "0| 247] ©6 || Glenullin................ 69 | — 5 | 34. 
Springer | 025 | 1.5 | Southampton.............| 3.06 |...... || Hamilton ................ 63+| —19| | 
eal | South Kortright.........| 79| — 4/324) 270) 13.0 70 31.0) 1.55| 0.5 
|| Spier Falle............... bs 10.8 34.3 | 0. 
Winsors...... 59 is ae Straits Corners ..... — 4/286) 0.98) 11.0 28, 4 
Yor’. .9 | 3.30 .0 | Ticonderoga ....... —10 | 31.0) 1.60 10.0 34.4) 0.45 1 
348) 2 5.0 Wappinger Falls 3/80) 32.8/ 1.02] 0, 
Amsterdam 285) | Waverly 76 1.95/ 5.0 64 | 
dene | 66 5 | 2.93 | 11.0 | Wedgwood 86 | —11 35.2) S11) 57 27.8 |.... : 
181.21 1.05 |...... Bl 3.07 | 15.0 62 31.6) 0.67 
| 2.60! 10.0 | 62 | —20 | 25.7 | 174) 5.7 
. 85 7.0 
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TABLE Il. — Climatological record of cooperative observers— Continued. 
Te: | Precipita- 
Temperature. | Precipita- | Temperature. Precipita- | ‘Temperature. | 
| (Fahrenheit) tion. (Fahrenheit. ) | tion, | (Fahrenheit. ) tion 
| | | | 
| | | | 
a | a a a 3 3 a 3 
| 3 8 3 | & | 
| | | 
° ° , ° °| Ins. | Ins 
69; —3 35. 6 0. 30 3. al 31 | se | 1017 
Wahpeton. ....... 68 —1 | 37.0 0. 25 0. Ses 8 297 230 
ce 6 | — 2) 34.6 0.45 | ‘ 321 Sparta 65 15 43.1 2 53 20.0 
Ohio. 8 | 279) 1.0 nesv Stafford 77 30 49.5 5.92 
80 & a | 2.0 || The Dalles. 34/506) 0.63 
Benton Ridge ............| 80 11) 42.1) «1.26 3 Wamie T. i 
Bowling Green...........| 80 40.2) 1.39 1.5 _ Eldorado... 2 | Spring 5.0 
ce 78 12 41.4) 0,22 | Elk City 87 82 2.8 3.9 
Camp Dennison .. 82) 24 47.5) 2.98 || Port Remo......... ...... Sigel | 
Canton... 12 | a4 3 2 a9 | Gage | re 
Clarington 85 13 46.0 4. 66 0.1 - sslsas| 38. 5 | 40 
10 a2 | 85 32 18 Centerhall ............... | 82) 0 381) 252 
Coalton .... 8) 16/474) 866 T. || Kenton | 60 
Greenfield. ..............- 79 24 | 46.8 3. 58 T. | Waukomis ............... | | 6 39.7) 398 5.6 
Greenhill 2) 38.8 | 2.71 84 34 | 55.2 | 3. 59 81 | 18 40.2 4. 26 0.8 
Greenville. 79 22/444) 206 1.0 || Forks of | 3.79 
82 $4.0 | Lo | | Franklin 82) —4/37.9/ 299) 10 
82 B84 73| 32/503) 098° Girardville 6.57 | 9.5 
23 | 45.8 3.46 | 27/49.2/ 228| 62 || 6 a7 
oo 72| 10|41.1| 239| 30 | Hamburg................ | 78 | 12 391) 441) 45 
Marietta ...... 82) 18 47.2) 424) O.1 || Bonita 6) 30/459, 9 T. as 
Milligan ..... 13 | 43.6) 4,12 1.0 | Cascade Locks 50.2 
Moutpelier.......... 10 | 38.9 | 1.60 1.5 | Corvallis 49.8 a | at 
Napoleon sl 41.7) 1.21 0.5 || Dayville........ 47.6 1. 39 ae 
c 79 13} 41.8 |) 2.76 1.0 Doraville .. 48.2) 5.86 0.2 3.34 70 
New Alexandria ......... 82 9/432) 3.55 ...... 51.4 457 
New Bremen ............. 79 19/ 43.0 1.61 2.5 || 72 32 50. | 
New Richmond .......... 79 | 2) 486) 3.04 | Fairview 32/920) T. || | alae 
New Waterford .......... 83 5 | 39.8) 3.25 3.0 Falls 74 29 | 47.8 | ag 
6/382) 1.6 || Glenora.................. 77| 30| 48.9) 18.18 5 || New Germantown..-..... | 8/42) 28 
Ohio State University 79 17 | 1.88 0.3 || Gold Beach. ......... .... 79 32 51.5 | 12. wate 
Orangeville .. ° 81 —4) 38.0 2.43 T. Government Camp 63 = 2 94 26 
79 14 | 48.1) 2.82, 06 || Grass Valley.... ........ . 0 248 20 
80; 15/|44.9/ 3.55 0.5 || Hood River.............. 77| 35|488| 3.74 
77 19 | 43.8 | 2.46 Huntington .............. 73 260.7) 215 as 
81, 23/488) 4.59 7 20 45.6 | 0. 69 wn +4 
79 9 | 39.0 22 ED 7 
80; 21/447) 1.95 1.9 | | 72) 21 | 43.8 | 2.08; 2.0 
81! 16/450! 1.82) 1.4 || MeKenzie Bridge ........ | s2! 2647.9! 8.60 Selinsgrove 


Marcu, 1905. 


Stations. 


Pennsylvania— Cont'd. 


Smethport ............... 
South Eaton.............. 
Springmount............. 
State College............. 
Westchester ............. 


hode Island. 


Narragansett ............ 
Providence @............. 


South Carolina. 


Bennettsville....... 


Maximum. 


Temperature. 
(Fahrenheit. ) 


Minimum, 


81 2 40. 
80 | —18 | 32. 
79 6 | 39.0) 
82|—3/| 36.4 

| 
82 | — 9 | 35. 
81|—6| #. 
75 | — 7 | 33. 
80) 11) 41. 

81 | 4 | 39. 
61 | 14) 36. 
68 8 | 34. 
67) | 

a 35 | 58.5 


88 33 | 59 
Calhoun Falls. 
re 81 32 | 56.8 | 
Clarks Hill........ . 36 | 58.6 
Clemson College. ......... 72 80 | 52.8 
83 34 | 58.3 
79 37 | 57.5 
Florenos 31 | 58.0 
Georgetown .............. 79 39 | 58.6 
Greenville ..... ....... a 80 20 | 52.6 | 
Greenwood............... 78 | 35 | 56.4 | 
Heath Springs............ | 8&2 30 55.2) 
80 31 | 56.2 | 
Little Mountain ......... 81 3a | 58.5 | 
82 35 (58.6 
St. Matthews....... | 38 | 58.1 
83 | 31 | 57.7 
Smiths Mills..... ....... 
Society Hill..............| 80) 85 | 57.5 
Spartanburg ....... 80 31 | 57.6 
| 83) 37 60.1) 
Summerville ............. | 35 | 58.7 
84) 30 | 59.8 | 
80 | 34) 56.6 
Walterboro....... ...... 93 | 34 | 62.0 
Winnsboro .............. 80; 34) 58.4 
Winthrop College ...... -| 78) 82 | 56.9 
| 84 33 | 60.1 
82 35 | 57.9 
South Dakota. 
76 4 | 38.0 
75 12 41.6 
Alexandria ............. 8! 12 | 39.6 
Ashcroft 8 | 38.2 
Bowdle 2 | 37.2 
Brookings 3 | 36.4) 
Canton 9 40.2. 
Cavite 39. 45 
Chamberlain | | 13] 41.5) 
75 7 40.4 
Clear Lake ...... 68 2) 34.4 
84 11 | 41.6) 
75 9 | 40.1 | 
73 | 4 38.2) 
Flandreau 7& 36.8 
Forestbu 80 5 | 38.2 
Fort M 72 8 | 38.8 | 
Gannvalley 76 8 | 39.2 
Grand River School ...... 72 6 | 39.2 
78 14 | 42.9! 


Rain and melted 
snow. 
snow. 


Total depth of 


++ 
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MONTHLY WEATHER REVIEW. 


| Temperature. 
(Fahrenheit. ) 
Stations. 
gig 
= 
| _ South Dakota—Cont’d, | 
75 | 2 | 38.7 
72 4 | 38.5 
9 | 39.4 
| 8 | 39.1 
ae 75 5 | 37.8 
[pswich 73 3 | 36.8 
74 8 | 40.0 
69 3 | 36.0 
74 0 | 34.8 
72) 10/ 40.0 
On-the-Trees Camp... ... 73 8 | 40.0 
74 15 12.0 
75 10 40.8 
80 5 | 38.3 
bead 75 6 | 36.6 
Sioux Falls ............. | 40.2 
Sisseton Agency.........., 70 — 3 | 35.2 
84 12 | 42.2 
Vermillion.............. 83 12 | 42.3 
| 1 35.4 
82 5 | 38.0 
Tennessee. 
Andersonville . ........ | 75 30 | 55.7 
Ashwood........ . |} 80) 382] 55.4 
83 27 | 55.4 
| 80 82 | 54.8 
83 25 | 55.2 
84 32 | 55.0 
ew 82 30 | 54.5 
Covington ............... 78 34 (55.6 
29 | 54.2 
a 80 33 | 54.8 
Elizabethton ............ 81 31 | 52.7 
7 20 50.0 
Greeneville ............. 80 30 | 54.6 
80f 29f| 54. OF 
Hohenwald ............. 82 7 | 4.3 
83 29 | 56.4 
Jackson ........ 81| 33 | 57.9 
Johnsonville ............ 84 29 | 55.4 
82 27 | 52.3 | 
| 82 28 | 55.2 
83 31 | 56,2 
83 28 | 55.3 
81 33 56. 8 
McMinnville ............ 83 | 29 55.7 
er 83 32 | 56.4 
79 | 33 54.9 
82 31 (55.6 
85 | 28 56.1 
Savannah | 58.5 
Silver Lake | 48.2 
| Springdale 25 | 52.4 
| Springville.............. 29 54.8 
Tellico Plains........... 8128 | 56.0 
76 27 | 52.8 
80 32 | 56.9 
82 27 55. 2 
81 30 «53.0 
Waynesboro........ .....| 81 30 «56.4 
Wildersville ............. 80 34 | 55.8 
81 29 56.0 
88 33 | 60.4 


snow. 
Total depth of 
snow. 


| Rain and melted 


= 


[> 


Seen 


ge: 
oa 
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TABLE II.— Climatological record of cooperative observera—Continued. 
| 


McKinney ........... 
Menardville.......... 


Mount Blanco........ 
| Nacogdoches ......... 
| New Braunfels ....... 


| Peet ceeds 
| Quamald 

Rhineland ........... 


Temperature, 
(Fahrenheit. ) 


| 


Stations. 
| 
Texas—Cont’d, | | 
90 | 37 | 64.0 
85 | 44) 64.6 
85 36 | 59.6 
43 | 65.9 
v 86 34 | 58.6 | 
83 | 38 | 62.2 | 
ch 82 36 | 55.4 
2 85 36 60,2 
82 46 65.2 
Brenham ............ | 83 45 64.4 
78 48 | 61.8 
Brownwood .......... 85 35 | 60.4 
|} 80] 28/ 51.2 
| 87) 83 | 57.0 
|| Clarksville...... ........| 84] 38 | 60.4 
81 28 52.0 
| Claytonville.............. 85 35 | 58.2 
College Station........... 87 | 39 | 64.8) 
| 81| 46 6.7 | 
86 37 | 60.4 
87 39 | 60.4 
87 7 | 66.4 
&3 47 | 65.4 
8 | 43 64.0 
| 88 | 39 | 63.8 
Fort Brown.............- 90 | 48 | 69.4 
78 26 | 53.4 | 
Fort McIntosh ....... 89 43 | 67.4 
Fort 90 45 | 71.4 
Fort Stockton ........ 88 82 | 57.2 | 
Fredericksburg 82 | 37 | 61.8 | 
Gainesville............... 834) 59.1 
Gatesville ............ 84, 30 | 63.4 | 
Georgetown .......... 88 39 | 63.8 
87 | 23 | 61.6 | 
Grapevine ........... S84 37 | 61.6 
Greenville. ........... 86 | 88 «61.0 
Hale Center.......... 81 | 53.7 
Hallettsville ......... | 47 | 65.8 
85 | 62.1 
Hebbronville......... 894 414) 68, 44 
Henrietta 87 | 36 58.1 
80 305 51.34 
Hillsboro 84-88 | 62.5 
8 | 42 65.6 
89 | 47 | 66.2 
Huntsville ........... 88 42 | 64.6 
83 39 | 61.6 
| 62.6 
Kerrville | | 62.8 
Knickerbocker | 
Kopperl 


80 84) 
86 46 | 66.6 
81 «65.0 
80 47 | 64.8 
85 35 | 60.5 
89 | 82 | 58.1 
82) 46 64.0 
89| 58 | 72.2 
74| 61.4 
40. 63.0 


snow. 
Total dep th of 
snow. 


Rain and melted 


— 


28% 


= 
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| p | Precipita- 
| tion. 
| 

| 
| 
| | 
| 
3. 52 
361] 2 
8.65 
3.90 | 9 
4.45 1 | 
3.42 |..... 0 | 
3. 92 1 
3. 20 9 
4.04 | 
“4.23 8 | 
4. 66 
4.34 | 0 
8.61 | 0.5 
Bristol 2. 67 
2.86 | 
2.67 | 
2.46 |..... 
216) 
5 
3.10 3 | 
Allendale 13 39) 35 2 | 
55.8 | 1. 35 | 97 1 | 
34| 57.6] 204} 59 5 
80 | 37 60.0! 3.58 | 70 | 
_ 4 35 | 59.9 1. 49 | 56 4 | 
22 | 2.35 5 
1.48 5. 16 8 
2.05 | 2.69 9 
8. 23 | 3. 22 2 
2. 03 | 5. 56 | 3 
1. 22 | 5. 43 | B | 
2.75 4. 56 | 
2 92 | 4 
1. 62 8. 25 | 
3.12 5.31 
2. 80 3. 28 | 
1.15 3.90 | 1 | 
2.18 3.72 | 5 
1. 06 2. 88 | 
2 08 | 
1. 65 3.85 | 
1. 93 3.17 | | 
| 
1. 46 5. 44 
1.29 4.40 
1.49 5.14 
0.97 2. 82 
1, 45 4, 82 | 
3.85 | 5.90 
2.07 5.37 | | 25 
1, 32 4. 42 | 
1. 03 3.17 | 
2. 4. 65 | 
3. 02 | 
| 1.02 | 10, 58 
3.33 7.49 
4.04 | 6. 68 
3. 06 
2. 87 4. 40 
| 5.18 2.01 3.0 
6.31 | 3. 75 
3. 54 3. 45 
= 4.19) T. | 10 
3,15 | | Lampasas .... ) 30 | 80 
3. 48 | Laureles [10 
3. 06 30 | 59.0 | 95 
5.10 Tone Star Ranch. 642 2.0 
4.68 | 82 45 | 64.6 | 
4. 89 | 85 | 35 | 62.0 | 
3.84 85) 62.2) 
2. 54 84] 67.6] 
5.20 | exia 
3. 16 | | 82 | 545 T. 
4. 67 | 86] 42 68.2] 
aka | 45 | 64.8 | 
| Paris. 
16——5 
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TABLE II.—Climatologicat record of cooperative observers—Continued. 


perature. Precipita- | Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) | tion. | | (Fahrenheit. ) | tion. 
| | — | | ~ | | | ho 
Stations. | =, Stations. Stations, 
} | 28 | | g : an ~& 
Tezas—Cont’d © | me. | Me. Vermont—Cont’d. Ins. | Ins. Washington—Cont'd. | | | Ins. | Ins. 
San Saba 8&5 35 | 62.1 2.09 Jacksonville ............. 62 | —10 | 25.2 1.35) 13.0 || Pullman ................. 68 238° 43.5 2.60 3.0 
Santa Gertrude. 4.49 | Manchester .............. 70|— 4/ 29.0| 1.93| 38.8 || Rattlesnake.............. |} 62) 22/421) 1.30; 08 
Shermian . .... 79 42 60.4 6.76 64 | —11 | 26.8 | 2.46) 11.0 || Republic................. | 69 2340.7 1.0 
SOMOTA 84) 58.9) 3.61 St. Johnsbury............ 69 | —17 | 27.0; 2.10; O86 || Ritaville................. 1,31 0.2 
Su riand . 85 46 59.8 10.71 66 | — 26.9) 2.62| 11.0 | Rosalia................... 66 3/426 2.11 3.2 
Su phur Springs......... -| 621) 6.45 Westfield... 66; 31 48.3 3.32 
Temple a4 39 61.8 4.28 . 60 | —14 | 25.2 | 2.18 | 13.0 || Silvama................... | 66 30 46.8 2.538 
78 | 256) 46.84 0.83) 0.5 | Virginia. | Snohomish»... 66; 83/486 4.04 
98 40 | 68.3 2.68 80 20 | 47.8 | 1.73 Snoqualmie .............. 72 31 48.6 5.12 
Trinity ........... @ 87 63.4 7.16 Barboursville ............ 79 20 | 48.5) 219) T. Southbend | 38° 54.9 10.28 
83 2862.1 1.65 Bigstone Gap............. 77 25 | 52.0 3.60 South — | 66 260 43.1 0.35 2.0 
8y 39° 61.4 «5.47 Blacksburg............... 76 22 46.8 2.58 |] . 2.70 | 
46 65.8 5.04 | Burkes Garden........... 70; 18 | 44.2) 3.38 74 26 47.0 0.68) 0.2 
88 42 | 63.9 8.38 | Callaville 80, 51.1) 3.90 68 30 48.8 «1.105 - 
Waxahachie..... 85 | 34) 60.0 5.62 Cape Henry 73 61 25 41.4) 1.38) 0.5 
Weatherford ............. 84 | 35| 59.8) 3.79 Charlottesville ........... 21) 486) 1.83) 71, 30 47.6 11.88) T. 
Utah, 80 19 | 48.7) 1.27 | 33° (48.6 3.62 
Alpine .. B47 Dale Enterprise .......... 79| 20/45.9| 235) 80 72) 31 49.4 0.30 
Aneth 47.9 1.02 /...... | 2.68 Waterville . 25 39.8) 1.57 8.2 
Beaver 40.9 1.34 || Domwiddlle 80 15 | 49.2 | 3.51 Wenatchee (near) . «66 27 44.2 «1.70 3.0 
Blackrock 42.4 1.74 75 $2 | 52.4) 3.19 69 24° «43.0 «1.65 4.3 
Castledale 38.2 0.93 Farmville ......... 77 22; 48.3) 1.68 77 29 50.4 199 
Castle Rock 1.77) 5.5 Fredericksburg ......... 18/ 47.0/ 1.61| T West Virginia. 
0.17/]...... Grahams Forge.  74| 1.53 | | 22/507) 5.95 
cc | 1.00] 160 || Hampton................. 76 25) 49.0) 3.04 | Bayard 9 41.1 4.64 
Corinne 44.0 2.02 6.0 Hot Springs............. 73 19 44.5) 3.55 | 84 15 46.8 5.37 
Coyote .. 38.2 0.70) Howardsville ....... | 77) 25) 492) 1.48 
Deseret. 4.2) 1.06 | | 1.36 Buckhannon ............ 80 15 45.6 5.42) 0.2 
Emery 96.4] 0.62/...... Lexington .. ........... 78 48.4 2.07) 0.2 | Burlington 82 742.4 3.90 7.0 
Escalante 42.4 1.20). 85 8 | 43.6 | 260) 40 || | 84 12) 46.3° 2.80 
Farmington 4.4 4.18 | Newport News .. 78 27 49.5 3.06 Charleston . 2652.0 481 
Fillmore 45.4 2.66). Petersburg...... ol 27) 51.3) 4.15) 18 46.2 3.51 
Fort Duchesne 42.1) 1.55). | Quantico ...... 86 19 | 46.7 2. 28 | 17. 47.5 4.21 
Frisco 42.2; 1.71]. Radford... 0. 90 | Elkhorn..... 28 «51.1 =3.22 
Garrison . 43.4 0.30). Randolph | 2.86 6.26, 0.8 
Giles 46.9 0. 48 |. Riverton 2.00} 1.0 || Glenville................. 19 48.1 5.06 
Government Creek .. 41.2) 2.72 Roanoke 13 46.4 5.78 0.8 
Grayson 42.0, 2.27 Rockymount ............. 1.91 | | Green Springs. 14 46.9 1,88 
Green River 78 19 | 90.2 | 2. 56 | can | 242 
Henefer 39.7 1.67 2.0 || Speers Ferry ............. | Bumtingtee 83 24 48.2 4.86 
BOD. 62.7) 1.81 /)...... Spottsville -.............. $1) 3.70) | 21/425) 1.20 
secs tees 2.19 5.0  Stanardsville... ......... 80 17 | 46.6 | 2.93 Lewisburg ............... 76 23 46.6 3.06 
Ibapah . 37.8 1.35 79 24 | 47.6| 2.39) T. | 85 30 54.5 473 
Indianola .... BBB || City ............ 83 13 46.4 332) | Lost Creek 82 11 43.2 6.34 
Kanab 41.1) 2.10]...... 83 48.9) 1.96) T. | Mannington.............. | 81 13 44.9 4.83 1.2 
GB] 26 ].....- | 1.38 sl 20 47.0 2.65 0.2 Marlinton........... .... | 41.3) 327) T. 
Sal...... 38.0 1.94 )...... | Williamsburg............ 19/486) 3.58) | Martinsburg ............. | 83) 17 42.6) 2.95 
Levan . 41.56; 28 || Woodstock ............... 83 | 12/460) 25%! 25 | Moorefield............... | 84| 13 47.0) 1.69] 24 
Was Morgantown........ ....| 85 12 46.4 5.13 
82 27 | 48.9 | 11.93 | | Moundsville.............. 88 14 46.4 3.71 
65 82 | 47.8) 1.27 New Cumberland ........ 83 10 423 3.15 1.5 
Marysvale 64 620) 3.5 | New Martinsville ........ 86 15 | 47.6 4.77 1.0 
Meadowville ............. 53 9/347) 1.35) 11.0 | Bellingham.............. 64 33 | 47.9 2.45 | || Nuttallburg.............. 85 25 «55.1 3.85 
| 208)...... 61) 30 | 47.0) 4.83 s3| 4 434) 487! 30 
Minersville 68 19* 44.6% 333 17.0 || Bremerton ............... 69 30 | 49.1 | 6.19 85 12 46.4 4.98 0.7 
72 24/486) 1.51 )...... 71 30 | 48.2) 9.75 Pickens .... 74 18 | 44.0, 4.75) T. 
Morgan ........... 63 11) 39.4 2.45 63 20) 40.5 2. 37 | 4.5 Point Pleasant . 85 22 49.0 4.81 
Mount Nebo ............. 64) 18/440) 1.62) 20 | Centralia... 75 | 26 | 49.8) 5.69 | 75| 24 | 47.9) 6.00 
Mount Pleasant .......... 63 64 22/ 41.8) 251 mon 9 43.0 2.97 3.5 
64 16 | 44.0) 3.36 70 29 | 47.3 | 18.59 1.5 | 20° 47.6 456 
Panquiich | 0.63 72 23 | 42.4) 1.04 Sinithficid 84 12 45.2 | 3.29) T. 
BOWER 66 15 | 41.6 70 28 44.9) 1.79 81 2 53.9) 5.59 
| &48/ 11.0 || Colville 72 25 | 43.0 | 1.76 80|—2 41.3) 6.82 6.5 
Pinto ..... 60 66 24 41.4) 1.87 1.0  Uppertract. 82 45.8 2.29 3.0 
57 210] 19.5 || Coupeville ............... 68 31 49.4 1.75 81 23° 48.0 5.17 
Provo 67 440; 2.22) ..... Crescent........ 65 21 | 424); 1.19]...... 79 12 42.0 2.46 2.0 
Ranch. 60 2 | 37.7 71 20 41.0 244 85 14 «5.71 1.2 
81 1.81 74 30 | 46.6 | 2.41 1.5 || Williamson .............. 85 27 | 51.2) 3.47 
St. George... ............. 26 | 68.2) 1.58)...... 27 | 45.7 | 2.10). Wisconsin. 
Salina........... || Ellensburg............ .. 72 27° 44.7 77|—3 | 32.4) 2.32 4.0 
13|442/ 2.87/ 7.0 | Ephrata...... 68| 23 /46.8/ 8.0 | Antigo................... 70|—8 30.6 0.90| T. 
Seipio....... 77 21 45.0) 2.58) 10.0 Grendmonsd. 72| 24/ 47.8) 5.64 Appleton ................ 67 1 | 32.6, 1.96 0.9 
Soldier Summit 55 | 10 | 1.23 | 60 || Hatton.... ............. | 0.77 |. 
68 11/ 41.0) 1,65 85 | Kennewick. 78 27 50.0 0.45 CD —1 0.18 0.8 
Tooele ........ 16 | S21/...... 76) 2849.7, 066) T. | Black River 1.50 )...... 
64 15 | 39.2; 0.63 )...... 76 26 | 49.0) 5.93 Brodhead ............ 8 | 37.7, 249 7.0 
Tropic ...... eee 66 41.0 1.25 1.2 65 44.2) 0.97, 1.5 8 382.8 1.66 4.0 
Trout Creek. . 70 14 41.5) 0.95 /)...... 77 3.46 27 || Butternut................ —16 27.6 0.98 14 
62 15 44.25 0. 89 0.8 2345.0 1.40 1.3 || Chiltom .......... 0/323) 2.28 3.6 
@; 1.8) 7.0 || Loomis.... .............. 70| 46.2) 1.90 1.40] 0.2 
Wellington............... 654) 194 40.44 0.52 /...... Mottinger Ranch......... 80 31 51.6 1.00 Darlington. . 6 36.3 1.58 
62 8 | 35.0 098) 40 | Mount Pleasant - 72) 30) 50.0) 5.75 Downing... —2)| 33.3) 1.01 |...... 
| 73 | 22) 47.0/| 0.48 Eau Claire 0| 35.0) 2.28) 2.2 
31.9) 1.82 3.0 Northport 65 24) 40.4) 2.58 2.0 | Florence —13 | 25.9 1.86 3.0 
29.0| 1.63| 7.7 essa... .. 71 | 26 45.0) 0.70 Fond du Lac 0 34.6 0.37 
27.2| 1.98| 8&0 || Olga.................. 88 | 4.4 1.80 T. | Grand Rapids — 4/330) 1.37) T. 
16 |...... || Olympia . 73| 6/481) 5.12 Grand River Locks 202) 5.0 
90.4; 130 || Pinehill............ 73 | 84/484) 1.82) T. Grantsburg .. — 33.1/ 1.20) 20 
Pomeroy 236/ T. Hancock ................. 74 —4| 1.55 | 1.0 
25.5' 2.99! 1.0 | Port Townsend........... | 48.6! 1.22 4135.0. 207!) 85 


Marcu, 1905. 
Temperaiure. 
(Fahrenheit. ) 
Stations. 
ESE BE. 
Wisconsin—Cont’d. 
Hayward ...............- 68 | —13 | 29.2 
Koepenick ............... 75 | —20 | 28.4 
74 3 | 37.0 
Manitowoc ............... | 64) 4 | 32.6 
Mauston........... — 35.5 
Meadow Valley .......... 31.9 
Mount Horeb ............ 75 —1/| 343 
68 — 6) 33.0 
New London ............. 73> 62.4 
New Richmond .......... 66 | — 2| 35.0) 
70 — 3 | 30.6 | 
| 67| —16| 33.3 
= 74 4 | 33.4 
75 —5 | 33.2 
| 75 0 | 35.0 
Port Washington......... 67 | 6 | 29.5 
Prairie du Chien 77 7 | 41.3 
Prentice. .......... 78 | —16 | $2.2 | 
74 8 | 37.2 | 
Sheboygan ............... | 70 5 | 34.3 
Spooner 69° —13°) 31. 4° 
-| 68) —12 | 31.9} 
Stevens Point............ | 77) —4) 328) 
Valley Junction ......... 74 — 4) 34.9 
71 | —1 35.2 
75 2 34.0 
Waukesha................ 74 4 | 34.0 
31.4 
72 —8 | 34.6 
50 — 2) 31.2 
62 17 | 39.0 
69 12) 41.4) 
54 — 2 | 30.5 | 
56 — 8 | 31.2 | 
74 8 | 37.4 | 
coves 66 10 | 38.6) 
Chugwater ............... 66 | 39.7 
50 | — 8 | 27.6 | 
Eatons Ranch............ 71 | 9 | 
69 10 | 36.6 
55 | 7 | 34.6 
- 50 0 | 28.5 | 
52 13 | 32.6 
Fort Laramie ............. 71 16 | 41.2) 
Fort Washakie.... .. 65 13 | 38.7 | 
Granite Canyon .......... 62 8 | 35.2) 
Green River.............. 60 8 | 37.8 
72 11 | 39.6 
66 10 | 37.6 | 
55 1 | 35.2 
Little Medicine........... 52 — 1 30.8 
69 | — 1 | 38.0) 
Meeteetse ... 68 2 | 36.6 
638 11 | 38.0) 
Moorcroft ... 70 40.0. 
Phillips... .. 67 13 41.5 
Pine Bluff...... 69 14 | 40.4 
Rock Springs............. 57 11 | 35.6 
73 11 | 41.0— 
South Pass City .......... 56 | — 5 | 28.9 
53 | — 2 30.8 
70 16 | 42.5 
58 —3 | 32.2 
Yellowstone Park (C.H.).| 60 —4 26.6 
Yellowstone Pk.(Foun’n) 61 |......|...... 
Yellowstone Pk. (Lake) 
Yellowstone Pk. (Norris).|..... 
Yellowstone Pk. (U. Ba’n 61 —4) 32.0 
Yellowstone Pk.(Soda B. 56 2 | 29.0 
Porto Rico. 
Adjuntas.......... Pate 84 | 48 | 66.9 
Agua Buenas... 
95 | 62) 77.4 
83 46 | 67.6 


Precipita- 
tion. 
2 «a 
. 
om 
63 
Ins. Ins. 
1,10 0. 
1. 80 3. 
1. 46 10. 
2. 57 1, 
1.63) 4. 
_& 
1.75 | T. 
0.87 | T. 
1.00 T. 
1.84 11.8 
1. 96 
2.10] T. 
1.11 2.0 
£3) &. 
0.73 0.5 
1.85 1.0 
1.65 0.7 
1.43 5.0 
2.20; 11.0 
119 9.4 
0.28 860.4 
1.8 
1.41 1.3 
T. 
1.29 0.5 
2.00 6.0 
3.12 15.0 
2.50 6.4 
1.80 T. 
1.41 
170 
2.09 
0.42, T. 
0.28. 
1.31 4.5 
0.74 5.8 
2. 32 18.5 
0. 56 2.0 
1. 30 13,0 
2.10) 21.0 
0.55 5.5 
1,72 8.5 
1. 30 13.0 
7. 
0. 49 0.6 
1, 20 10.0 
0. 68 6.0 
0. 62 5. 
1, 96 16. 
0. 32 0. 
104 4. 
0. 64 5. 
0. 34 3. 
0.51 5. 
a2; 2 
1. 40 14. 
0.70) 7. 
0.60) 5. 
1.0 10. 
0.56 
2.10 11.0 
2.10; 21.0 
1.19 6.2 
1.15 4.5 
0.2 
1.93 18.5 
2.00) 85 
1. 62 | 27.5 
1.97 18.2 
3.33 | 33.5 
2.55 | 26.0 
1.60 14.0 
2. 96 
6. 93 
5.01 
4.65 
2. 80 


— 
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TABLE II.— Climatological record of cooperative observers. Late reports for February—Continued. 


| | Temperature. Precipita- 
| (Fahrenheit. ) tion. 
| 
| | 
| 
Stations. | & s | 
i | 36 | 
| | Se ssa 
| a 
Porto Rico—Cont’d. o | Ins. | Ine. 
87| 56 72.2 4.80 
88 55 72.8 3.91 
89 65 5.38 
88| 58 74.2 2.59 
89 57 | 75.8 3.25 
89 59 74.5 4.76 
| Hacienda Colosa..........| 87) 58 73.7 5.82 
| 87 70 (77.6 4.47 
87 63 75.2 3.96 
| Juana Diaz. 91) 68 77.38 2.99 
La Carmelita.............| 85 | 659 70.8 6.82 
| La Ysolina......... | 86| 58 | 71.2| 7.86 
90) 59 75.0 3.58 
59 74.6 6.01 
90 57 73.6 65 
90 57 74.1 3.08 
San Lorenzo.............. 90 53° 73.2 6.57 
San Salvador............. 82, 56 69.4 6.21 
| Samta Teabel ............. 88; 59 744, 254 
| Vieques 88 | 66 77.4 1.98 
85 | 60 73.8 3.09 
New Brunswick. 
Late reports for February, 1905. 
Alaska, 
Fort Gibbon .... 38 6.0! 0.47) 4.0 
Fort Liscum.............. 40 8 24.2) 5.73 401 
48 7 | 29.5) 0.92 10.0 
Ketchemstock............ 34. —44 —2.2) 0.10 0.5 
48 9) 322/)13.19 9.5 
| 49 9/282) 1.14| T. 
45 9 | 29.8 1. 93 4.1 
42 0.49 4.5 
Wood Island... .. ........ 52 28 | 38.8) 4.90 6.4 
Arizona. 
| Champie Camp ... ...... 80 12 | 46.0 | 11.19 |...... 
i} Arkansas. 
1 | 31.2) 1.90 8.5 
| California 
Colorado. 
orgia. 
5. 64 0.7 
| Illinois. 
‘owa. 
|| College Springs .......... | 62 1.58 13.8 
| 69 —26 16.6) 0.40 2.0 
Kansas 
i] Phillipsburg........ 71 —21 | 20.8) 0.50 5.0 
Minnesota. 
| Two Harbors.............| 46 -—25 11.0) 0.48 9.0 
Missouri. 
| New Hampshire. | | 
North Carolina, 
Ohio, 
Cleveland 4... | 42 —11 20.5) 1.86 10.6 
South Carolina. 
|| Due West......... 62 W 37.2) 6.44 
| Porto Rico. 
86 52 | 69.2 | 2,85 
Merico 
|| Vera 61 70.4 0.35 


EXPLANATION OF SIGNS, 


* Extremes of temperature from observed readings of dry 
thermometer. 

A numeral following the name of astation indicates the 
hours of observation from which the mean temperature was 
obtained, thus: 


1Mean of 7a.m.+2p.m.+9p.m.+9p. m. + 4 
2 Mean of 8 a. m, + 2. “ 
3Mean of 7 a. m. + 


7 

4Mean of 6 a. m. + 6 p. 

5 Mean of 7a m. + 2p. m. 

6 Mean of readings at various hours reduced to true daily 
mean by special tables, 

The absence of a numeral indicates that the mean tem- 
perature has been obtained from daily readings of the maxi- 
mum and minimum thermometers. 

An italie letter following the name of a station, as “ Liv- 
ingston a,” “ Livingston b,’’ indicates that two or more ob- 
servers, as the case may be, are reporting from the same 
station. A small roman letter following the name of a 
station, or in figure columns, indicates the number of days 
missing from the record; for instance, ‘®”’ denotes 14 days 


m, + 
m. + 
m. + 


| missing. 


No note is made of breaks in the continuity of tempera- 
ture records when the same do not exceed two days, All 
known breaks of whatever duration, in the precipitation 
record receive appropriate notice. 


CORRECTIONS. 


February, 1905, Connecticut, Falls Village make total 
snowfall 9.0 instead of 7.8. New Mexico, Fairview, make 
total precipitation 1. 10 instead of 0,38; San Marcial, make 
mean temperature 43. 5 instead of 43. 6. 
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Boston, 
Nantucket, 
Block Island, R. 
Providence, 
New Haven, Conn .............. oats 
Middle Atlantic States. 


Harrioburg, Pa 
Philadelphia, 
co 
Ba 
Washington, 
VG oc cc 
Mou nt Weather, Va. 

Wytheville, 

South Allantic States. 


Charleston, 

Columbia, 

Florida 


Macon, ...... 
Pensacola, Fla.t . 
Birmingham, Alat .. 

Montgomery, Ala 
Vicksburg, 

Western Gulf States. 


Palestine, 

Ohio Vi 


Chattanooga, Tenn 
Knoxville, Tenn 
Memphis, Yeon....... 
Nashville, Teno 
Lexington, Ky. +t 
{ndianapolis, 
Parkersbu 
howe 


Sandusk Ohiot 
Toledo, 
Detroit, 


givens, Mich 


G 
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TABLE winds from and p. m., daily, Gwing Ge of March, 1905, 


Component direction from— Resultant. 


Hours. 


| Hours. 
31) 83 26 
Bw. 26 
9 n. 14 
3 s. 53 Ww.) 10 
ll 82 w. 22 
14 26 w. 12 
15 27 n. 81 12 
14 30 n. 66 w. 18 
5) 2 19 
15 22) n, 28 w. 15 
11 | 13 s. 22 w. 5 
16 8 n. e, | ll 
20 26 n. 41 w. 9 
23 18 n. 68 e. 5 
19 | 14 on, 32 | 9 
17 n. 9 
22) n. 6 7 
21 14 on, | 7 
22 ll e. | 11 
23 5 s. Me. 11 
19 24 s. 68 w. 5 
“4 9 s. 68 e. 16 
18 15 | 3 
16 31 | n, 82 w. 15 
27 | 13) s. 52e. 18 
25 | 9| | 23 
23 | n. Ste. 11 
16 14 | e | 2 
28 87e.| 16 
sa 67e 13 
21 | 17| 58e. | 5 
2% e| 12 
26 | 11 n. 62 e. | 17 
26 12/| s. We. | 15 
32 6) ne. | 27 
27 | 19 | n. | 16 
30 | 16 sn. 74 15 
9) 7) nm. We. 7 
14) S| s. Me. | 6 
2) 7e 8 
19 16 n. 72e. 3 
6) n. 68 e. | 5 
26 | 11 | s. Me. | 20 
21 | 9 s. 47 e. 16 
25 | a 2 
31 10| n. | 21 
19 4) s. Be, | 10 
34 s. Be. | 34 
22 16 s. 31e. 12 
8| s. 39 e. 26 
37 s. 66 e. 82 
6 
| 10 
15 19 | s, 39 w. 6 
9 25 | w. 16 
19 s. 1 | 15 
4 17) son. 56 w. | 4 
11 6 s. 51 6 
16 s. 5 
4 6 n, 63 w. 2 
13 13 8. | 1 
25 16 n. 72 e. 10 
18 15| s. We. | 7 
9 21 60 w. 14 
9 24s, 86 w. 15 
3 on. 60 w, | 24 
17 22s. 18 w. 16 
4 16) 16 
12 24 s. 37 w. 20 
13 26 n, 86 13 
4 20 s. 37 w. 10 
12 13° son. 18 w. 3 
9 ll 8s. 34 w. | 4 
18 18 | s. | 3 
19 s. Be. 2 
20 n.2w 5 
16 20 s. Bw 5 
| 22 13s. Gle 10 
| 17 10 7 
12 28 son. 87 w. 16 
18 13 s. Sle 6 
20 26 w. 6 
20 16 5 
17 24 60 w. s 
| 18 18 | 8. 12 
24 23 Se. 22 


* From observations at 8p. m. only. 


from— 
Stations. 
| | B | W. 
North Hours. Hours. Hours. | Hours. 
Moorhead, 23 | 18 21 4 
26 ll 20 21 
Devils Lake, N. Dak ...............-. 2; 18) 20 
Williston, N. Dak............... .... 2) 2% 19 
Uj Mississi, Valley. 
Minneapolis, Minn.*................. 11 10 11 
La Crosse 9 15 8 6 
Charles ¢ ‘ity, lowa.. 18 22 24 16 
Davenport, lowa . 17 18 22 18 
Des Moines, EERE 15 24 20 14 
Dubuque, Lowa . 19 23 15 18 
Cairo, Uh... .... 2% 17 il 
_ 11 | 9 | 13 8 
12 13 3 
5 ringheld exten | 22 | 17 4 
annibal, Mo. 10 10 9 
St. Louis, Mo . an cbdusevetl iM 22 | 26 13 
‘Missouri Valiey. 
Columbia, Mo. * . 11 13 7 
opeka, 9 | 13 12 5 
19 25 17 17 
Omaha, Nebr 19 27 | 15 15 
Pierre, 8. Dak . 19 11 21 
Huron, RS a 22 16 | 21 16 
Yankton, 8. Dak. ¢ . 7 7 10 12 
Northern Slope. 
16 12 18 | 30 
Miles city, 16 18 17 22 
16 15 4 | 40 
Kalispell, Mont............ ......... | 19 22 | 7 26 
Rapid City, S. Dak... 25 12 12 7 
Cheyenne. Wyo Sdcdiatevieesancoces 31 13 6 23 
Yellowstone Park, Wyo ............. | 14 29 5 2: 
North Platte, Nebr . 20 20 14 22 
Middle Slope. 
27 21 | 8 13 
Pueblo, Colo . 23 15 22 20 
Concordia, Kans 14 29 | 19 15 
Dodge, Kans. 19 21 | 26 12 
Wichita, Kans... 17 23 19 10 
Oklahoma, Okla . 17 26 21 13 
‘Southern Slope. } 
Abilene, Tex . 15 29 22 12 
Amarillo, Tex 29 | 14 15 
Roswell, N 16 13 19 
Southern Plateau. 
| Pane, 17 7 | 14 36 
25 15 19 19 
20 15 9 32 
Phoomix. Aris 15 8 25 24 
16 18 19 18 
Independence, Cal............ ...... 24 20 15 19 
Mi 
11 29 | 9 25 
Winnemucca, Nev..... ............. 20 19 | 17 26 
18 1 15 36 
Salt Lake City, Utah... ............. | M4 22 19 20 
Grand Junction, Colo................ 28 14 | 14 21 
Nort Plateau. | 
15 30 | 24 14 
| 2 18 
Lewiston, Idahof.. ................. 4 4; 7 
Pocatello, Idaho...... 4 35 26 14 
6 37 12 | 18 
North Coast Region. 
North Head, Wash ............ eas 11 27 25 | 4 
Port Crescent, 13 9 9 | 12 
18 18 24 14 
Tatoosh Island, Wash.......... ..... 5 25 2 | 19 
saves 12 26 17 24 
Roseburg, Oreg .. 14 24 15 20 
Middle Pacific Coast i } } 
15 27 20 | 18 
Mount Tamal 24 17 | 7 | 32 | 
Red Bluff, Cal ... 22 25 | 22 | 7 | 
Sacramento, Cal 15 26 26 | 13 
San —— Cal i 16 17 12 | 30 
South Pacific Coast Region. | | 
12 13 25 | 24 
26 10 12) 30 
San Luis Obispo, Cal................. 20 18 7| 2 
est Indies 
5 1 | 25 | 3 
San Juan, Porto Rico ................ 4 26 39 | 4 


+ From observations at 8 a. m. only. 


Maren, 1905 
Resultant. 
Direction Dura- 
— tion, 
e | Hours. 
n. Sd 9 
n. 4 15 
n. 51 w. | 6 
n. Me. | 
| 
s. 11 5 
s. | 6 
s. 18 
8s 11 e. 5 
s 6 e 9 
s. 76 e. 4 
s. | ll 
8s. 37 w. | 5 
s. 69 
s. Be. | 7 
n. 68 e. 5 
s. Se. | s 
s. 56 4 
| 1 
s. 58 15 
s. 72 e. 6 
s. 60 Mu 
s. Be. | 17 
s. 8 
8. 6 
8. 8 
n. 27 w. 20 
n. 45 e. 3 
21 w. 8 
n. 40 e. 8 
w. 2 
n. 72 w. 13 
s. 68 w. 5 
hn. w. 36 
s. 81 w. 19 
n. 49 w. 20 
n. 43 w. 25 
n. 75 w. 11 
s. 58 w. 28 
w. 
n. 40 w. 8 
n. 
be, 16 
s. 82 e. 14 
s. 48 e. 12 
s. 42 e. 12 
8s. 36 e, 17 
15 
s. 37 w. w 
n. 66 w. 24 
n. 10 
78 w. 24 
n. 11 5 
s 27 e. 2 
n. 45 w. 6 
s. 42 w. a 
n, 84 9 
n. 60 w. 24 
8s. 7 
n, 82 w. 29 
n, 27 w. 16 
s. 34 e. 18 
s. 34 e. 7 
e. 
8s. 21 33 
s. 18 e. | 19 
s U Ww. 32 
s. 34e. | 19 
n. 37 w. 5 
e. | 10 
n. 87 w. 19 
s 20 
s. 27 w. | 16 
s. 27 w. | 
s. 9e. | 12 
n. 74 w. | 26 
s. 799 e. | 15 
s. De. | 17 
s. 87 w. | 18 
n. 45 w. | 25 
s. 45e. | 1 
n. 48 w. | 24 
n. 84 w. 20 
n, 80 e. 22 
s. 58 e. 41 


| 
| Direction | Dur 
| on ra- 
j 
New England, | Hours, Hours. 
Bastport, 17| 2 
ol 13 | 29 
17 | 
30 
17 14 
19 19 
18 16 
22 15 
27 | 19 
27 | 14 
10 3 
20 13 
17 15 2 ‘ 
26 18 
28 19 
22 19 
23 21 
20 18 
21 21 
15 22 
16 18 
19 25 
21 21 
4 12 | 
15 26 
28 
Raleigh, N.C. 23 23 
23 20 
17 18 | 
15 20 
17 20 
17 17 
a4 16 
Jupiter, Fie ..... 16 21 
23 
Eastern Gulf States. 
17 13 
15 8 
13 3 
9 
20 28 
20 19 
10 
12 25 
17 28 
14 29 
16 
Attie Rock, Ark 16 25 
Corpus Christi, Tex ll 26 
15 25 
13 33 
15 31 
11 24 > 
7 17 
17 22 
21 21 
15 29 
23 21 
13 
23 24 
12 11 
a4 25 
22 19 
19 25 
27 20 | 
20 21 | 
28 16 ‘ 
uffaio, N. 13 28 
13 29 
Syracuse, N. 18 17 
12 ‘ 
18 21 
22 17 
20 23 
grand Rapids, Mich. 17 22 
19 18 
19 23 
Sault Ste. Marie, Mich ............... 4 14 
18 21 
20 16 
16 28 
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TABLE IV.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall 0.25 
in'l hour during March, 1506, af all tations farsiehed with in any 5 minutes, or 0.75 


Total duration. Depths of precipitation (in inches) during periods of time indicated. 


60 80 6100) «120 
min. min. | min. | min, 


Stations. 
5 | 10 | 15 | 20 | | 80 | 35 | 45 
min, 


50 
min. 


of precipita- 


tion 
Amount before 


excessive be- 


Total amount 
gan. 


— 


min. min. min. min. min. | min. min. 


} Albany, N. Y............ 
Alpena, Mich........... 

Amarillo, Tex 
Asheville, N.C 
Atlantic City, N. J.... 
Augusta, Ga............- 
Baltimore, Md........... 
Binghamton, N. Y ...... 
Birmingham, Ala ....... 
Bismarck, N. Dak........ 2 
Block Island, R.I....... 
Boise, Idaho,............ 
Boston, Mass............. 
Charleston, 8. C.......... 
Charlotte, N. C........... 
- Chattanooga, Tenn...... 
Cincinnati, Ohio......... 
Cleveland, Ohio.......... 


i 
Columbia, 8. C........... 
Columbus, Ohio. 


3:38 p.m. 12:30 a. m. 3:45p.m. 4:05 p.m. 0.01 0.1 


5:25 p.m. 6:12 p.m. 528 p.m. 5:43p.m. 0.01 0, 
Davenport, lowa......... 
Denver, Colo ............ 1. 
Des Moines, lowa....... 3 
Detroit, Mich............ 
Dodge, Kans ............ | 0. 
Dubuque, lowa......... 
Eastport, Me............ | 
10. 
Escanaba, Mich.......... 
Evansville, Ind ......... 
Fort Smith, Ark.... .... . 
Fort Worth, Tex ...... . 
Galveston, Tex......... 
Grand Rapids, Mich .... 0. 
Green Bay, Wis...... .. 1. 
Hannibal, Mo........... 0. 
Harrisburg, Pa.......... 1. 
Hatteras, N.C........... 0. 
Huron, S. Dak .......... 0. os 
Indianapolis, Ind....... 1, | 0. 45 | 
Jacksonville, Fla........ 24001156 alm. 2:28 p.m.) 1.83) 12:04 p.m.) 12:29 p.m. 0.01 | 0.37 0.82 | 1.22 1.46) 1.51 
Jupiter, Fla............. 12) 11:20a.m. 635 p.m./ 1.87) 1:32p.m.) 247p.m. 0.22 | 0.28 | 0.60/ 0.8 ....../...... 
220 12:38p.m.) 2:30p.m. 1.36) 2:12p.m.. 0.01 | 0.06 | 0.30 | 0.70 
Key West, Fla........... 1:55p.m. 340 p.m. 1.22) 1:59p.m.) 2:34p.m. T. 
4 _ 30,0 3:30am.) 4:15 pom, 4.49 1123 a.m.) 12:15 p.m. 2.50 
Knoxville, Tenn ........ 8-9 2.94 0. 33 | 
La Crosse, Wis.......... 0. 0.17 
Lincoln, Nebr........... 0. 
Little Rock, Ark........ 1. 0.26 | 
Los An les, Cal 
Louisville, 
Lynchburg, Va. 
GO, 
Memphis, Tenn 
Meridian, Miss........... 
Milwaukee, Wis.. ..... 
Minneapolis, Minn...... 
| Montgomery, Ala....... 
Nantucket, Mass ........ 
Nashville, Tenn........ 
New Haven, Conn. ....../ 20-21 | 
New Orleans, La......... 19-20 1:00 p.m 4:00 a.m.) 4. 88 
New York, N. Y......... 1.27 
Norfolk, Va............. 9-10 5:45 a.m. 1.51 
North Head, Wash ...... 0. 59 
Palestine, Tex........... 28° (12:55 p.m.) 4:50 p.m./ 0.91 1:35 p.m. 2:25p.m. 0.06 0.10 6.18 0.23 0.37 0.45 | 0.56 0.62 0.67 0.72 
Pensacola,Fia. ......... 20) 4:15am. 6:45 a.m. 1.84 4:36a.m.) 5:34a.m.| 0.03 0.11 0.31, 0.50 0.71. 0.82 1.03 | 1.25 1.89 1.47] 1.54 
9:26 p.m.| 9:54. p.m.) 0.02 | 0.09 | 0.32 0.41 0.46 | 0.51 | 0.56 
m. 95 :34 


| 
| | | | i | 

2:27 p.m. 2:30p.m.) 2:50p.m. T. | 0.05 | 0.62 | 067 |......] 
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TABLE IV —Accumulated amounts of 


| Total duration. 53 Excessive rate. <3 Depths of precipitation (in inches) during periods of time indicated. 
| Ses 5 | 10 | 15 | 2 25 | 30 3 | 40 4 «50 60 | 80) 100 120 
| From Began— | Ended— & min. min. | min. | min. | min. | min. | min. min./ min. min. | min. | min. | min. | min. 
| | | 
| ‘ | | | | | 
Savan 15-16 9:50 p.m.) 12:15 p.m. 2.12 1:30 a.m 2:30a,m. 0.39 | 0.05 | 0.11 0.16 | 0.23 0.30 0.40 | 0.48 0.56 0.61 0.67 | 0.75 eee 
Shreveport, La.......... 7-8 7:45 p.m 3:30 p.m. | 2.68 | 11:20a.m.|) 12:20p.m. 1.64 0.06 | 0.16 0.24) 0.32 0.40 | 0.48 | 0.54 0.61 | 0.64 0.69 | 0.77 
Taylor, Tex. .. . 17-18 7:05p.m.| 6:30 a.m.) 1.35 12:28 a. m 1:08 a.m. 0.09 0.28 0.42 0.50 | 0.58 0.69 0.74) 0.79 0.82 0.85 0.89 | 0.99 
Topeka, Kans........... 27-28 5:55 p.m.) 5:30a.m. 2.69 9:50 p.m.| 10:41 p.m. 0.49 0.08 0.13 0.28 | 0.32) 0.51) 0.64) 0.80 0.95 LIS) 
Vicksburg, Miss ........ 28-29 9:25p.m.| D. N. 1.18) 11:10pm.) 17pm. 615 0.10 O15 021/030 O41 0.49) O62 
Washington, D.C....... 24. «6:55 p.m.) 11:09 p.m.) 1.45 7:17 p.m 8:07 p.m. 063 0.12 0.20 0.23 | 0.34 0.49 | 0.69 | 0.76 | 0.82 | O93 0.98 
Wichita, Kans .......... 27 3:45 p.m.) 6:50p.m.) 1.90) 4:15 p.m 5:18 p.m. 605 0.10 0627 0.50) 0.54 0.63 0.72 | 0.84 0.94 1.16 1.24) 1.60 
| 
*Self-register not working 
TABLE V.— Data furnished by the Canadian Meteorological Service, March, 1905. 
Pressure, in inches. | Temperature. | Precipitation. | | Pressure, in inches. | Temperature, | Precipitation. 
| | za | a | | 
BIR | lal BRIE] | 
In. Ins. 2 | Ins, Ins. | Is, | | | © | © | © | © | | 
Parry Sound, Ont... . 29.32 30.10 +,.08 23.6 + 2.5 35.5 11.8 312 40.89 10.5 
Sydney, ©. B.I......... 29.99 30.03 4.15 23.1 —381 336 126 203 —2.90 8.0 Port Arthur, Ont...... 29.33 30.06 +.01 21.6 +48 31.4 11.8) 1.438 40.46 5.5 
alifax, N. S...... .. 29.95 30.06 4.12 27.7 — 1.3 36.5 18.8 2.81 —2.65 11.6 Winni 29.16 30.03 —.06 23.8 411.5 32.9 14.8 1.78 40.75 7.0 
Grand Manan, N.B.... 29.98 90.03 4.10 20.7 —0.1 36.7 22.7 1.68 —2.60 5.8 Minnedosa, Man...... 28.16 30.04 —.02 26.8 +143 38.0 15.6 1.07 40.42 7.0 
Yarmouth, N.S ........ 30.01 30.08 4.13 30.0 —06.8 36.8 23.2 145 —3.40 7.1 Qu’Appelle, Assin..... 27.66 29.96 —.08 30.9 416.0 42.2) 19.6 0.26 —0.51 1.8 
Charlottetown, P.E.1.. 29.98 30.02 4.12 220 —3.4 31.1 13.0 2.68 . 53 | 7.9 Medicine Hat, Assin.. 27.61 29.91 —.09 40.6 +13.1 53.0 28.3 0.55 —0.21 0.5 
Chatham, N. 29.97 30.00 4.10 24.5 +15 37.6 11.4 1.56 —1.91 1.9 Swift Current, Assin.. 27.35 29.96 —.06 35.4 +13.4 46.2 24.6 0.20 —0.61 0.4 
Father Point, Que...... 29.97 30.00 +.10 2.0 +27 31.8 4.2 1.15 —1.58 2.6 Calgary, Alberta ...... 26.33 29.91 —.04 36.0 + 9.8 47.1 248 0.65 —0.07 5.7 
Quebec, Que............ 29.72 30.06 +.10 228 31.5 14.1 178 —1.48 4.7) Banff, Alberta......... | 25.27 29.91 —.08 33.8 + 5.8 43.2) 245 0.93 —0.48 6.5 
Montreal, Que.......... 29.88 30.10 4.10 2.0 + 1.2 321 17.8 2.14 —1.65 26 Edmonton, Alberta.... 27.56 29.58 411.2 46.4 2.4 0.48 —0.24 1.7 
Rockliffe, Ont. ......... 29.46 30.02 +.01 20.6 + 16 35.4 5.8 0.38 1.68 2.2 Prince Albert, Sask.... 28.34 29.94 —.14 26.3 +14.3 37.2 15.4 0.40 —0.37 4.0 
Ottawa, Ont ............ 29.738 30.07 +.06 24.0425 33.0 149 1.20 —1.52 2.8 Battleford, Sask....... 24.20 29.98 —.08 32.0 +18.9 43.6 20.4 0.07 —0.39 0.3 
Kingston, Ont.......... 29.78 30.11 +.10 2.1 —0.5 348 15.5 1.18 1.46 2.5 Kamloops, B. C........ 28.62 29.85 —.07 45.4 +93 55.7 35.2 0.00 —0.57 
Toronto, Dnt ep 29.72 30.12 +.10 30.6 +338 387 225 050 —2.14 1.7. Victoria 29.83 29.91 —.06 47.9 + 6.0 52.1 42.6 1.39 —1.73 
White River, 28.72 30.09 +.06 140 +18 2.4 —1.5 2.31 40.93 8&1 #£4Barkerville, B.C....... 25.52 29.85 —.03 32.9 + 6.8 41.4 24.4 1.60 —0.29 7.0 
Port Stanley, Ont ...... 29.44 80.10 +.07 2.5 +23 382 2.8 1.63 —1.25 4.2 Hamilton, Bermuda... 30.01 30.18 +.10 641 +19 69.3 58.9 1.74 —3.5 
Saugeen, Ont............ 29.87 | 90.11 +0 27.4 42.7 385 1162 2.33 —0.32 6.0 
TABLE VI1.— Heights of rivers referred to zeros of gages, March, 1905. 
8 WES iss 
= Highest water. Lowest water. = Highest water. Lowest water. § 
Height. Date. Height, Dee. Height.) Date. Height) Date. 
Milk River. Miles. Feet. Feet. | | Feet. Feet. Feet, Missouri River—Cont’d. Miles. Feet. Feet. Feet. Feet. Feet. 
Havre, Mont......... ...... 237 9 34 31. 464.0 1.2 Bismarck, N. Dak......... 1, 309 14 9.1 23 0.6 29,30 3.6 8.5 
Musselshell River. Pierre, 8. Dak. (8).........| 1,114 14 6.8 26 24 44 
Musselshell, Mont.........., 87 9 1,0 4,5,7 0.2 1 0.6 Sioux City, Iowa.......... 734 19 2 5.8 4 66.8 3.6 
Yellowstone River. 705 15 9.1) 30 4.9 14 646.2 4.2 
Billings, Mont. (*).......... 330 8 — 0.3 16-23 — 0.4 24-31 —0.4 0.1 | Omaha, Nebr.............. 669 10 9.4 30 6.2 14 7.2 3.2 
Glendive, Mont. (*)........ ee 0 4.6 16 1.2 23-31 2.0 3.4 Plattsmouth, Nebr......... 641 17 5.7 30 3.4 6 46 2.3 
SSageane ‘iver. St. Joseph, Mo ........... 451 10 7.9 | 1 2.0 18 3.7 5.9 
Rosseau, 5. Dak.(*)........ 7 9 0.7 16 | 0.1 25-27,30,31 0.3 6 Kansas City, Mo........... 388 21 16.6 | 2 9.1 18,19 11.5 7.5 
James River. Glasgow, Mo.... 231 18 142 3 80 228 10.7, 62 
Lamoure, N. Dak.(>)...... 330 4 — 0.1 24)—1.2 1.1 Boonville, Mo.............- 199 20 15.4 3 8.3 20,21 10.8 7.1 
Huron, 8. Dak.(7)..........| 189 9 1.6 7) 18 0.8 1.5 Hermann, Mo.(*)......... 1030 16.0 4 9.8 6.2 
Big Blue River. 
Blue Rapids, Kans.... .... 42 18 12.8 1 5.4 2-31 7.2 = «7.4 Minnesota River. 
ican River. Mankato, Minn............ 127 18 6.7 23,24 3.5 14) «655.2 3.2 
Clay Center, Kans..... “5 22 10.7 1 7.3 30,31 81 34 St. Croiz River. | 
Sol River. Stillwater, Minn. (™) ...... 23 11 6.0 29 5.2 0.8 
Beloit, Kans............... 7 44 1 0.6 30 17 Chippewa River. 
Sinoky Hill River Chippewa Falls, Wis.(™)... 77 14 9.5 30 2.0 7.5 
Lindsborg, Kans.......... 109 20 3.7 1 1.8 27,30 26 19 Red Cedar River. 
Abilene, Kans............ 45 2 11.4 i | 1.9 30,31 3.5 95 Cedar Rapids, Iowa....... 9.0 23 3.6 1-4 5.7 5.4 
a River. River. 
Manhattan, Kans.......... 160 18 9.5 1 | 3.3 30 «64.9 6.2 Iowa City, Iowa............ 205 19 6.5 25, 26 0.4 1) &7 6.1 
Topekn, Kans.............. 8 2 125 2); 71 22,23 8&7 5.4) Des Moines River. 
Deage River Des Moines, Iowa.........- 135 4 10.0 3 4.1 17 6.2 5.9 
Bagnell, Mo..............- 7 82) 18.2 1 3.2 31 5.7 «10.0 Illinois River. 
35 8 15.3 8 12.2 1 14.0 3.1 
Arlington, Mo............. 98 16 «11.6 9 0.3 26-29 23 11.3 Beardstown, Ill............ 70 12 13.8 7-9 11.7 12.7 2.1 
Missouri River. 
Townsend, Mont. } Beesdee 2, 504 11 | 3.9 16,17 3.7 25-31 3.8 0.2) Brookville, Pa............. 42 8. 7.6 19 1.0 1-9,12-17 1.7 6.6 
ort Benton, Mont.(*)..... 2,285 1.4 17 1.0 8692931) O04 Clarion River. 
Wolf Point, Mont. (*)...... 1,952 17. 17! —0.7 27,28 0.6 4.1 Clarion, Pa..... ........... 32. 16.1 
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Stations. 


gh River. 


Conemau 
Johnstown, Pa. ..... ...... 


River. 

Warren, 6) 

Oil City, Pa ............... 

Parker, Pa. ('")............ 

Freeport, Pa. (®)........... 

Springdale, Pa.........---- 
Cheat River. 


Monongahela River. 
Fairmont, W. Va. eee 


Muskingum River. 
Zanesville, Ohio........... 
Little Kanawha River. 
Glenville, W. Va..... 
Creston, 


New River. 


Charleston, W. Va......... 
Scioto River. 
Columbus, Ohio........... 
Licking River. 
Falmouth, Ky. ............ 
Miami River. 


Wabash River. 

Terre Haute, Ind.......... 
Mount Carmel, Ill ........ 
Cumberland River. 
Burnside, Ky. ............. 
Celina, Tenn............ i 
Carthage, Tenn............ 
Nashville, Tenn........... 
Clarksville, Tenn 


South Fork Holston River. 
Bluff City, Tenn. .......... 
Holston River. 
Rotherwood, Tenn......... 
Rogersville, Tenn.......... 
French Broad River. 
Asheville, N.C............. 
Leadvale, Tenn....... .... 
Dandridge, Tenn.......... 
Little Tennessee River. 
McGhee, Tenn............. 
Hiwassee River. 
Charleston, Tenn ......... 


Louisville, Ky 


St. Francis River. 
Marked Tree, Ark 


Canadian River. ‘| 


Calvin, Ind. T..... 


age. 


mouth of 


Distance to 
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range. 


/Monthly 
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Stations. 


Black River. 
Blackrock, Ark............ 
White River. 


Calicorock, Ark ........... 


Batesville, Ark............ 
Newport, Ark.............. 
Clarendon, Ark. ........... 
Arkansas River. 

Wichita, Kans............ 

Webbers Falls, Ind. T..., . 
Fort Smith, Ark........... 


Greenwood, Miss .......... 
Yazoo City, Miss........... 
Ouachita River. 
Camden, Ark........... .. 


Arthur City, Tex. .... wee 
Kiomache, Tex............ 
Spring Bank, Ark.......... 
Shreveport, La. 
Alexandria, La............ 
Mississippi River 
St. Cloud, Minn. (*4)....... 
St. Paul, Mion. 
15) 


Prairie du Chien, Wis. (*) 


| Dubuque, Iowa (*)........ 
Clinton, Lowa (*).......... 


Leclaire, Iowa (1*)........ 

Davenport, lowa(!7)....... 
Muscatine, lowa .......... 
Galland, Iowa (8)... ..... 
Keokuk, Iowa (2)... ....... 
Hannibal, Mo............ 
Chester, Ill 
Cape Girardeau, Mo....... 
New Madrid, Mo........... 
Memphis, Tenn ........... 
Arkansas City, Ark........ 
Green ville, Miss 
Vicksburg, Miss........... 
Natchez, Misr.............. 
Baton Rouge, La .......... 


Donaldsonville, La 
New Orleans, La........... 


Atchafalaya River. 
Simmesport, La........... 
Morgan City, La........... 

Grand River. 
Grand Rapids, Mich. .... 
Penobscot River. 
Mattawamkeag, Me. (#1)... . 
West Enfield, Me. (®)...... 
Tennebec River. 
Merrimac River. 


FranklinJunction,N.H. (°) 


Concord, N. H. (1%). 
Manchester, N. H.......... 


Gaylordsville, Conn... .... 


Mohawk River. 


Hudson River. 
Glens Falls, N. Y......... 


Albany, N.Y... 


Stuyvesant, N. Y ..... 


ton R 


Pom iver. 
Pompton Fiains, N. J.(7) 


ic River. 


Passa 
Chatham, N. J. (%)........ 


Lehigh River. 


Mauchchunk, Pa, ("8)...... 


Schuylkill River. 


| Reading, Pa............... 


Delaware River. 


| Hancock (E. Branch),N. 
Hancock (W.Branch),N.Y. 


Port Jervis, N. Y. (18)...... 
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o | 
| 
| 
| é Height. Date. Height Date. 
Miles. Feet,| Feet. | | Feet, 
67 13. 1 | 8&2 
4 177 144. 13.5 20 272 15 28, 29 11.0 
123 20 217. 29 11.9 
73 20 22.0 20 185 | 26 s 14.7 
29 20 «32.0 20 75| 30 11.8 
17; 823 21 
832 10 
Rowlesburg, W. Va.(7).. . 36 14 10.0 10 16) 3-5, 
Youghiogheny River. 465 2 
Confluence, Pa. (7)......... 59 10 8.8 21 | 403 | 22 | 
West Newton, Pa. (7)...... 15 23 14.1 21 Dardanelle, Ark........... 256 21 
Little Rock, Ark........... 176| 28 
161 18 13.0 10 Yazoo River. | | 
119 10 175 38 
40 28 32.1 10 
Beaver River. 30489 
Ellwood Junction, Pa...... 10 9.6 2,3,16-18 4.1 | 7.3 122 40 
Red River 
70 «18.9 9 3112.9) 94 68827 
27 | 6.7 | 
77, 23.5 5,18,30,31, 2.9 | 23.5 51528 16.1 | 
3820 | «23.5 10 18,19,31 19.8 441-29 19.2 | 
} | 327 | 29 12.2 | 
Radford, Va.............-. 14 5.0 27-29| 1.6| 4.2 11883 | 19.8 
Hinton, W. Va............ 95 M4 9.0 10 30,31 4.1 6.5 | 
Great Kanawha River. | | 2, 034 4 27-80 |...... 
5880, 28.5 10 | 31, 9.2 23.2 1,954 14) 15,1920, 4.5 | 
1,914 14 16-18 | 3.9 
9 = 30 43 4.3 Reeds Landing, Minn..... 1,884 12 28 
La Crosse, Wis. (2)........ 1,819 12 25 |...... 
30 184 11 2.8 6,7,19,20 6.9 | 15.6 1,759 29,30]. ... | 
1, 699 18 | 24,81 |..... | 
Dayton, 18 3.6 1,629) 16 | 
Kentucky River. 1,609 10 
287 24 | 16.3 1, 593 15 | | 96, 
Beatty ville, Ky 20. 5 1,562) 16) i 
High Bridge, Ky... ...... 117 17 12.2 1, 472 8 4 
Frankfort, Ky............. 65 31 13.4 1,463 15 12 
1,458 18 13 
17116 | 12.2 1,402 13 14 
75) 15) 8.7 1,306 23 15, 16 
1,264 30 21 
32.0 1,189 30 | 22 
383 45 26.8 1,128 | 28 | 22 
30840 24.3 1,008 
193 40 21.4 905 | 33 
126 «42 28.6 84333 | 
Powe il River. | 767 42 | 
Tazewell, Tenn............ 9.3 635 42 | 
Clinch River. 595 42 
Speers Ferry, Va........... 156 20 8.0 10 7.6 47445 26, 27, 
Ea 52 25 18.4 12 13.0 373 46 29, i 
240-35 29, 
3 | AS 10 3.1 188 28 29, 
10816 | = 
M4214) O47 3.7 | 
11 3.9 
127 |......| 329 30,31} 21.3 2,3 | 28.2) 11.6 
144 1 —0. 2 103 | 31 $2.3 30,31 | 24.4 7.9 
70) 0 19} 8 5.5 10 2.5 4) 3.0 
6 10,11 1. 3 
38; 11.8 27| 1.6 5.1) 10.2 
17 10 5 
Tennessee River. | | 
Knoxville, Tenn...... .... 685 1 4.4 
Loudon, Tenn............. 590 5 
Kingston, Tenn............ 556 | 5.9 
Chattanooga, Tenn......... 452 4 _ 
Bridgeport, Ala............ 402 6 3.2 
Guntersville, Ala.......... 349 4 Connecticut River. 
\ Florence, Ala.............. 255 7 || Wells River, Vt. (%).......| 265 |...... 
Riverton, Ala.............. 225 0  WhiteriverJunction, Vt(®) 
Johnsonville, Tenn........ 95 9 Bellows Falls, Vt.... ...... 170 12 | 3,4) 23 
Ohio River. Holyoke, Mass............ 9| 29) 
Davis Island Dam, Pa..... 960 2 Housatonie River. | 
Beaver Dam,Pa........... 925 7 | 44] 15 9.1 28 1 5,6,8 | 
Wheeling, 875 4 
Point Pleasant, W. Va..... 708 .7 || Tribeshill, N. Y.... ceo nees| 42 15 11.0 19 
660 .6 | Schenectady, N. Y......... 19 15 13.0 26 
Catlettsburg, Ky........... 651 
Portsmouth, Ohio......... 612 L9 197 8 11.6 31 
Cincinnati, Ohio........... 499 1 147) 12 13.9 31 | 
413 1 7.6 27 | — 
uvansville, Ind............ 184 6 8 5.9 26 
Mount Vernon,'Ind........ 148 4 
Paducah, Ky...............| 47 | 7 7 6.4 18, 21 
1 8 
Neosho River. | 2) 59 21 28, 6&7 
Neosho Rapids, Kans...... 326 8 
Tela, Kans .......| 262 2 12; 8&7 30 5,7| 46 
Oswego, Kans............... 184 0 10, 9.2 19 17| 53| 5&8 
Fort Gibso 3 7 96 26 
26/ 14.5 26 8 7.2) 13.0 
| 4.7 27 | 16,17| 511 60 
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TABLE VI.— Heights of rivera referred to zeros of gages—Continued. 


iss 8. | ss 8 
| Highest water. Lowest water. zg Highest water. Lowest water. 
| Be | Height. Date. Height Date. Height, Date. Height. Date. 
North Branch Mites. | Feet. Feet. | | Feet. | Feet. | Chattahoochee River—Con, Miles.| Feet.) Feet. Feet, | Feet. | Feet. 
Binghamton, 183 16 149 26 2.1 | 4,6,8,9 | 5.9 12.8 Alaga, 106 13, 22 31) 7.9) 48 
Towanda, Pa. cece ces .0 7 | 
Wilkesbarre, Pa.......... 17 23.40 26 3.3 8 30.4 | Ge... 271 30 8.0 22 | 25) 30,31 3.6 5.5 
West Branch Gadsden, Ala.............. 2) &7 26/ 19,2031) 45) 6.1 
Clearfield, Pa. 165 8 9.5) 19 2.1 | 31 3.6 | 7.4) Lock No, 4, Ala............ 116 17 | 7.2 23, 24 | 2.7 | 31. 4.3 4.5 
Lockhaven, Pa. ("*)........ 65 12 9.0 11.0 Wetumpka, Ala..... .... 6 64 20.4 21 7.1 10.7 13.3 
Williamsport, Pa.......... 39 20 19.4) 20 2.2 1,2; 7.3) 17.2 Tallapoosa River. 
Juniata River. | | ee 38 35 9.7 22 | 2.7 19,20 4.1 7.0 
Huntingdon, Pa........... 9.7 | 21 3.4) 4) 53) 63) Alabama River. 
Susquehanna River. | Montgomery, Ala......... 265 35) «(17.45 22 44 19| 8&2 13.1 
arrisburg, Pa............ lac arrior River. 
Shenandoah River. | Tuscaloosa, Ala........... 90 43 27.1 11 9.9 31 «14.7 17.2 
Riverton, Va.............. 58 22 8.0 1-11 0.5 14-21,28-31) 3.7) 7.5 Tombigbee River 
Potomac River. | } Columbus, Miss .......... 3038 33 11.2 22 3.0 316.5 8.2 
Cumberland, Md. ........ 290 8 22 3.0) || Viemma, Ala............... 233 42 2.2 1 49 31) 2.8 
Harpers Ferry, W. Ya..... 172 18 12.0, 2.0 1,4 6.1 10,0 155 35 49.2 1 12.5 | 31 | 26.7 36.7 
James River. a iver. 
Buchanan, Va.............. 305 | 11.4) 10 50 8.0 Hattiesburg, Miss ........ 60; 118 21 4.5 7.3 
Lynchburg, Va.. 260 18 8.2 | 10 1.8 | 31) 6.4 Chickasawhay River. 
Colum bia, Va.... 167 18 15.6 il 4.0) 3 7.3 11.6 | Enterprise, Miss .......... 4 18 95 23 3.5 5.4 6.0 e 
Richmond, Va... 12 5.8 | 12 05; 19,20) 1.5) 53) Shabuta, Miss... 106) | 14.0) 1 3.0 14-20) 5.9 11.0 
| | cagoula River. | 
Danville, Va. ............. 1} 00 | 04) 1.2) Merrill, 73) 2019.6 | 7.7 128 119 
aril River. | 
Clarkeville, Va............ 196 4 a4 | 12,13 0.6 31 1.6) 2.8 || Jackson, Miss ............. 22; 2 1.3 1] 7 18 13.3 13.6 
Weldon, N. 129 30 19.9 | 10,2 3112.9 | 97 Columbia, oy 17.5 1 8.9 18 12.8 8.6 
Tar River. | Sabine River. | | 
Tarbo = 17.0) 16 7.3 | 31 10.2) 9.7 | 315 25 | 26.8 13 | 7.8 | 8 19.7 19.0 
ape Rockland, Tex .......... 105; 2| 184 22 5.0 8/112) 124 | 
Moneure, N. C............. 171 25 11.6 13 22 31 3.8 | 9.4 | Beaumont, Tex............ 18 10 5.4 25, 26 1.4 13 3.1 4.0 
Fayetzerille, 38| 223 7.7 31 11.9 14.6 | 
n wer. | 
Conway, S. 40 7 6.8 | 2-4,6,7 5.0 1.8 || Dallas, Tex................ $20; 25.1 19 3.2| 7.9) 21.9 
Long Lake, Tex........... 211; 35| 322 25, 26 44 7/180) 27.8 
27) 116 15 2.7 31 89 | Riverside, Tex............ 12) 24.4 2 2.3 | 7,8/145)| 221 
Smiths 51 16 17.1 2,3 8.5 31,125) 86) ex 20; 24.3 25 6.6 17.5 
razos | | 
Effingham, 8. C............ 120 1.2 6.0 10-13,28-31 7.7 | 6.0 Kopperl, Tex.(?)......... 34 21) 5.0 25 0.0 °7,8,11-15 13 5.0 } 
|| Waco, Tex................. 25| &2 18 3.1 | 44) 5.1 
Kingstree, 5. C. .......... 45 12 10.5 2 7.4 12| 89) 3.1 || Valley Junction, Tex............. rer | 185 19 0.1 | 4/47 13.4 
River. || Hempstead, Tex .......... 140 40 21.0 21 21.0 
Mount Holly, 28 15 2.3 12 1.6 30,31 1.9 0.7. Booth, 61 | 39 21.7 21 5.2 | 4 10.9 16.5 
Wateree River. | 1] Colora iver. | 
37 a4 11.1 5.7 | 7.6) 5.4 || Ballinger, Tex............. 489 21 4.5 17 1.6 | 1-8; 21) 29 
Uongaree River. | Austin, Tex.... 18) 60 9) 12 47/21) 48 
Columbia, 8. C ............ 52 15 2.5 13 7 3/ 1.4] 1.8 || Columbus, Tex............ ad “ah 19.5 22 6.0 5-7 10.6 13.5 
Santee River. | | | 
St. Stephens, 8. C..... ... 12) 110 2} 40) 7.0/] Guadalupe River. 
Edisto Rwer. Gonzales, Tex... ......... 2) 56 19 | 49 
75 6 5.0, 1,15-17 3.3) 31) 1.7 | Tex 35 16 14.7 17 | 1.7 4-6 5.6 13.0 
Broad River. iver ort. } 
Carlton, Ga... 30 ll 2.6 | 13 2.1 28-31 2.3) 0.5 | Moorhead, Minn. ........ 284 26 9.5 31 7.7 1; &3 1.8 
River. | Kootenai River. | | | | 
Calhoun Falls, 8 C........ | 7) 3.5 2.6 30,31| 09 Bonners Ferry, Idaho(')... 123) 24) 2%28 —1.6 1/-02 21 
Augusta, Ga............... 268 32 12.6) 13 7.8) 28,31, 89 48) ° Pend d’ Oreille River. 
Oconee b | | Newport, Wash. .......... 86 14 | 0.0 30,31 | -- 1.4 1,2 |—0.6 1.4 
Milledgeville, Ga.......... 147 25 6.2 | 13 2.6 30,31, 3.4 3.6) Snake River. | | 
7 30 7.3 | 14,15 1.9 31, 3.9, 5.4 144; 24) 4.3 5) 3.5 3; 38 1.0 
| | piumodia hiver. | 
23) «(18 5.7 13 24 31 | || Wenatchee, Wash ......... 473 | 7.0; 30,31) 3&7 1,2) 54, 33 
Abbeville,Ga.............. 1) 31 | 7.7| 41 || Umatilla, 270) 25) 4.8 as} 45 
Flint River. | | The Dalles, Oreg........... 166 40 7.0 29, 30 2.0 | 1, 48 5.0 
Woodbury, Ga............. 10 1.3) 13,23 31 0.9) 08 Willamette River. 
Montezuma, Ga........... 152 20 &6 15 4.5 | 31 | 4.1 || Eugene, Oreg.............. 1838 26 3.2 9-13 | 4.6 5.8 
2 10.7) 5.1 | 9| 7.6| 5.6 | Albany, Oreg.............. 118 20) «13.0 #24) 5,16) &1 106 
Bainbridge, Ga 22) 122) 1} 991) 910/111) 41 | Salem; Oreg....... «121 18) 46 10.3 
| || Portland, Oreg............ 2 16) 25) 5.2) 7.0 
West Point, Ga 20, 3.6 of 31 | 3.2) 0.9 Biver. | | 
Red Bluff, 201-23) 20.0 50) 96 15.0 
Eufaula, Ala .............. 9) 40 9.2 13 | 3.0 31 5.5 | 6.2 | Sacramento, Cal............ 4 25 21.9 31 | 18.0 | 3/200 39 
Small figures indicate number of days river was frozen. (*) 16 days only. (*) 8 days only. ; (*) 10 days only. 
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Honolulu, Hawaii, latitude, 21° 19 north, longitude 157° 52° west; barometer above sea, 88 feet; gravity correction, —.057 applied. March, 1905. 


Pressure.* Air temperature, Moisture. Wind. aa Clouds, 
8 a. m. 8 p. m, 8 a. m. 8p. m. 8a. m. 8p. m. 
Day. 3 
= = = 2 = =) > > =< r=) =< =) 
2 
| 
30.06 30.08 66.5 67.8) 74 66/648 91 633 ne, 7 0.05 10/N, n 9 | S.-cu, ne 
30.09 30.06 68.5 | 67.3 75| 63/640! 78/61.3! 71/ ne ne, 14 0.00 0.00 2 S.-cu. e S.-cu, 0 
30.06 30.00 70.0 70.0 78 64 | 62.0 64 64.0 72 | e. 6 ne. 7 0.00 0.00 few. S.-cu. e few. S.-cu | ne. 
29.98 29.90 71.4) 71.3 66.9 79 67.2 S81 ow 2/ w. 0.00) 0.06 8 A.-cu. | sw. S.-eu. | ne. 
5 29.91 29.90 7 65/672 73 61.9 71. sw 2 9 0.01 0.10 ; 2 S-cu. | 0 
29.99 29.99 67.4 64.4 72 60 | 58.4 58 57.8 67 nw 11 8 0.00 T. 2 S.-cu. nw. 10 N ne 
30.03 29.98 64.3 64.5 71 57 | 8 72 | 57.2 64 nw 5 on, Si F. 2 S.-cu nw. 2) S.-cu 0 
29.97 29.94 67.4/@.8 71 58 | 59.4 62°605, 72 5 0.00 0.00 2 S.-cu 0 S-cu 
29.96 29.91 68.5 67.0 77 62 | 63.0 74° 58.5 6) now 6 ne. 10 6.00) T. 1 S-cu nw. few. S.-cu n 
29.93 29.92 66.5 465.9 73 59 | 59.2 65 57.4 59 3 9, 6.00| T. 1 S.-cu nw, few. S.-cu uw 
29.97 29.93 66.2 644 > 7 62/55.7 51 56.1 59 ne ne. 9 0.00 0.00 1 S-cu ne, 0 0 0 
12 29.97 29.97 68.5 68.0 71 57 | 60.9 64 60.0 62 ne 2 nw. 0.00 0.00) few. S.-cu. 0 few. S.-cu 0 
13 30.03 30.05 67.4 65.3 74 61 60 56.2 on. nw, 5 0.00) 0.00 2 S.-cu. nw few. S.-cu nw 
30.11 30.08 67.5 65.5 43 61 56.5 50 (57.0 non 3 ne, 0.00) 0.00 1 S.-cu. n. few. S.-cu 
15 wW.09 30.07 69.3 69.1 74 62 | 61.0 62 | 62.2 68 se 5 sw. 4 00 0.00 1 Cu, 8. 0 | 0 
90.12; 90.13 71.0/ 71.0) 75! 63/636/ 66/632 > 73/n 2/ a. 2 0.00 0.00 1 Cu, n. 7 A.-cu. | 
4 A.-s. w. 5 Ci.-cu, | w. 
30.17 30.16 735 7 66/67.0 71.650 77 e ne 5 0.00 0.00 
30.19 90.138 72.4/71.4) 82) 65/650 67/649 470 s ne 5 0.00 0.00 1 | Cu. 0 few. S.-cu. | ne. 
30,17 30.13 73.0 70.2 80 68 | 63.2 53 62.7 @ 4 ne 12 0.00 0.00 3 S.-cu few S.-cu we, 
30.16 90.16 74.2 71.8 80 67/642 58 65.0 ne 6 se. 5 0.00 0.00 S-cu. |e. 
90.17 90.15 743 725) 80 68 /66.0 64 2 ne. 4 0.00 0.005 Sha 1% 7) S.cu. 
22.. 30.17 30.15 71.3 71.0 80 69 64.0 67 65.0 72 «ne 14 ne. 12 T. 0.00 6 S-cu. 2) S.-cu. | ne 
90.15 30.11 74.0 720 79 70/651 61 62 7 ne. 9 ne, saw aos 3) | ne 
30.11 30.10 71. 78 61/620 64 11 ne. 1 0.02 S.-cu e. 

0.15 80.14 74.5 72.0 73 4.5 65.0 69 9 ne. 11 60) T. 1 Cu. 1 | S.-eu. 0 
.. 20.16 39.14 73.7|724) 7 68/660 661654 69 e 12 | ne. 7 0.01 0.06 S.-cu. e. 7|N. | ne. 
a vs 30.12 30.10 74.2 72.7 7s 67 | 67.0 68 66.0 7 ne. 8 ne, 13) 0.06 0.01 6 S -cu, ne. 5 | S.-cu | ne. 
28 .. 0.13 30.09 752° 722 77, 69/652 58/653 69 ne 9 ne Sin 
29... 30.11 30.08 73.4 73.1 69/65.4 65 65.1 65 16 ne T. | 5 | N. je 3 | S.-cu. 

‘ - - - § Ci-eu. | 0 
0.10 30.06 74.5 725 78 69/66.0 64 GLO 63 ne 12 ooo | 3) S-cu. |e. 
BE 90.07 80,08 73.0 724) 69/650 65 6.9 67 9 e T Sig. le 2) Su. |e 
Mean.... 30.077 30.053 70.9 69.4 76.2 64.7 | 63.2 65.2 62.5 67.8 | ne. 7.2 ne. 8.0 0.16 0.28 3.5 S.-eu | 31 | ne. 


Observations are made at 8 a. m. and 8 p. m., local standard time, which is that of 157° 30’ west, and is 5° and 30™ slower than 75th meridian time. * Pressure values are 
reduced to sea level and standard gravity. 


COSTA RICAN CLIMATOLOGICAL DATA. 
Communicated by Mr. H. Prrtrer, Director, Physico-Geographic Institute. 
TABLE 1.— Hourly observations at the Observatory, San José de Costa Rica, 
during March, 1905, 


id Temperature of the soil at 
= Rainfall. depth of— 
ig 
lglg 
= = = = = > 
8 
Inches. °F. | | Ins. Hrs.| | °F OF OF OF 
2a.m -| 26.17 | 61.5 
4a.m -| 26.15 60.4 
7a.m . 26.18 0.3 11,33 $1 72.8 73.2 73.2 | 71.1 
9a. m - 26.20 68.3 63 
10 a. m 26. 21 74.4 26. 05 29 72.8 73.0 73.2 71.1 
lp. m . 26.16 81.7 25. 74 40 74.4 73.7 73.2 71.1 
4pm .... 26.11 57 0.19 1.20) 14,07 69 75.4 74.3 73.4 71.1 
Sp.m ....| 26.12 71.0 68 0.32 2.33 
6p. m 26.13 69.4 0.16 1.09 1, 92 
9p.m ....| #18 64.8 82 0.02 06.19 
10p.m .... 26.19 51 74.6 75.4 73.4 71.1 
Mean .. 26.17 67.9 EP Sdhediladesbbiniivas 49 73.9 73.8 73.3 71.1 
| 


ReMARKS.—At San José the barometer is 3835 feet above sea level. Readings are 
corrected for gravity, temperature, and instrumental error. The hourly readings for 
ressure, and wet and dry bulb thermometers, are obtained by means of Richard register- 
ng instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. 
The thermometers are 5 feet above ground and are corrected for instrumental errors. 
The total hourly rainfall isas given by Hottinger’s self-register, checked once a day. The 
standard rain gage is 5 feet above ground. since January 1, 1902, observations at San 
José have been made on seventy-fifth meridian time, which is 0 hours, 36 minutes, 13.3 
seconds in advance of San José local time. 


Rainfall Rainfall. 
| 
Stations. Stations. “a 
| | 2» 
= = & 
vA < Zz 
| | | 
Inches. | | | Inches. 
Sipurio (Calamanea)....... 1.38 | | 0.16 6 
Boca Banano............... 3.07 | 2. | 0.12 | 2 
Swamp Mouth...... 0.35 0. 00 | 0 
2. 64 9 | Las Concavas.............. 0.20 | 5 
2. 56 1, 73 | 6 
Madre de Dios ............ 0, 55 6 || S. 1. de Olajuela............ 1.54 | 3 
0.51 | 4 | | 


Notes on earthquakes.—March 10, 8" 18" p. m., light shock 
NW.-SE., intensity I, duration 2 seconds. March 14, light 
shock E.-W., duration 3 seconds, intensity I. March 21, very 
light shock, elements indefinite. March 27, 10° 55" p. m., 
NE.-SW., intensity II, duration 5 seconds. 


| 
' TABLE 2.— Rainfall at stations in Coata Rica, March, 1905. 
| 
| 
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Chart V. Hydrographs for Seven Principal Rivers of the United States, March, 1905. 
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Chart XI. Diurnal (I. ——), Semidiurnal (I. ----), and Tridiurnal (I. — - — -) 
XXXIII—39. Components of Pressure and Temperature. 
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Chart XII. Diurnal (I. —-), Semidiurnal (II. ----), and Tridiurnal (III. — - —-) 
Components of Pressure and Temperature. 
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